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AMENDED APPEAL BRIEF UNDER 37 C.F.R. 41.37 

Sir: 

A Notice of Appeal was received at the USPTO on December 27, 2004 in the subject 
application. An Appeal Brief was filed April 27, 2005. This amended Appeal Brief is submitted 
pursuant to a notification of Non-Compliant Appeal Brief under 37 C.F.R. 41 .37(d) mailed July 
11,2005. 


1. REAL PARTY IN INTEREST - RULE 41.37(c)(l)(n 

The inventors have assigned the subject application to Implant Innovations, Inc., the real 
party in interest. 
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2. RELATED APPEALS AND INTERFERENCES - RULE 4L37(c)(n(ii) 


There are no other appeals or interferences that will directly affect or be directly affected 
by or have a bearing on the Board of Patent Appeals and Interferences in the present appeal. 


3. STATUS OF CLAIMS - RULE 41.37(c)(l)(iii) 

The claims have the following status: 

Claim No. Status 

I- 10 Cancelled 

II- 16 Cancelled in Amendment filed with this Appeal Brief 
17-50 Cancelled 

5 1 Rej ected and appealed 

52-56 Cancelled 

57-59 Cancelled in Amendment filed with this Appeal Brief 

60-75 Rejected and appealed 


No claims have been allowed. 

Claims 1 1-16 and 57-59 (now cancelled) were rejected under 35 U.S.C. § 103(a) as being 
obvious in view of the combination of JP 3-146679 to Haruyuki et al, which has an English 
translation ("Haruyuki"), and U.S. Patent No. 4,826,434 to Krueger ("Krueger"). 

Claims 51 and 60-75 were rejected under 35 U.S.C. § 103(a) as being obvious in view of 
the combination of Haruyuki and U.S. Patent No. 5,571,017 to Niznick ("Niznick"). 

Copies of the Haruyuki ^ Kreuger, and Niznick are attached as Appendices B, C and D, 
respectively. A copy of the Final Office Action mailed July 23, 2004 that finally rejected the 
claims is attached as Exhibit E. A copy of the Advisory Action mailed December 9, 2004 is 
attached as Exhibit F. 

Claims 5 1 and 60-75 are being appealed. 


' The English translation of Haruyuki was provided by the Patent Office. The photographs at the 
end of the Appendix B are fi:om the Japanese Patent Office, which were submitted in Exhibit 1 in 
the Amendment dated June 26, 2003. 
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4, STATUS OF AMENDMENTS - RULE 41.37(c)a)(iv) 

Subsequent to the Final Office Action of July 23, 2004 (Exhibit E) and pursuant to a 
telephone interview on November 18, 2004, an Amendment and Response to the Final Office 
Action v^as filed November 23, 2004. In an Advisory Action mailed December 9, 2004 (Exhibit 
F), the Examiner advised that the proposed amendments w^ould be entered and that the rejections 
under 35 U.S.C. § 112, first and second paragraphs had been withdravra. Consequently, claims 
11-16, 51, and 57-75 remained rejected based on 35 U.S.C. § 103(a). 

The Applicants, however, have chosen to simplify the issues on appeal. The owner of the 
pending application is in the dental implant industry. Accordingly, claims 11-16 and 57-59, 
which are directed to implants generally, have been cancelled so as to focus this appeal on claims 
51 and 60-75, which are specifically directed to dental implants having head portions for 
receiving dental restoration components. An Amendment Under Rule 41.33 that cancels claims 
11-16 and 57-59 is being filed with this Appeal Brief. A copy of the Amendment Under Rule 
41.33 is also attached under Exhibit A. 

5. SUMMARY OF CLAIMED SUBJECT MATTER - RULE 41.37(c)(l)(v) 

For the Board's convenience, the following summary will refer to a specification prepared 
for this Appeal Brief and attached as Exhibit G. The specification combines the as-filed 
specification with the addition of extended passages (shown in italics) contained in amendments 
mailed March 11, 1999 and February 9, 2001 and the up-dated cross-reference in the Amendment 
dated August 6, 2001. 

General Subject Matter of the Independent Claims 51, 63. and 68 

Each of the independent Claims 51, 63, and 68 is directed to a dental implant 10 (Fig. 1) 
that is to be surgically implanted in living bone (page 4, lines 1-2) and that osseointegrates with 
the living bone (page 4, lines 1-2). In each claim, the dental implant has a head portion 12 (Fig. 
1) that receives a dental restoration component (page 1, lines 12-13; page 4, lines 30-31). Each 
dental implant 10 has a lowermost end opposing the head portion 12, which includes a threaded 
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portion (Fig. 1) that engages the living bone (page 3, lines 1-7 and 16, 20 in Fig. 1). Other 
features of each of the independent claims are summarized below. 

Independent Claim 5 1 

The head portion 12 is smooth (page 4, lines 2-4). The roughened region 18 (Fig. 1) for 
facilitating osseointegration with bone is located on the threaded portion and extends to the 
lowermost end of the implant 10 (Fig. 1). The roughened region 18 is uniformly acid-etched 
(page 7, lines 19-23) after a native oxide layer has been removed by a first acid solution (page 6, 
lines 8-10) (page 7, lines 11-12). The first acid solution removes the native oxide layer with 
minimum consumption of titanium metal (page 6, lines 23-25). A substantially array of 
irregularities having peak-to-valley heights not greater than about 10 microns is produced (page 
8, lines 22-23). 

Independent Claim 63 

The head portion 12 includes a non-rotational feature 17 (Figs. 1 & 2) for engaging a 
dental restoration component (page 4, lines 30-31) and a smooth machined surface (page 3, lines 
32-40; page 4, line 4). The threaded portion has continuous thread turns (Fig. 1) and includes a 
self-tapping region adjacent to the lowermost end (Fig. 1). The threaded portion has an acid- 
etched surface (page 7, lines 19-23) extending to the lowermost end of the implant 10 (Fig. 1) 
and within the self-tapping region. The acid-etched surface is produced on the threaded portion 
after a native oxide layer has been removed (page 6, lines 1-2). The acid-etched surface having a 
substantially uniform of irregularities having peak-to-valley heights not greater than about 10 
microns (page 8, lines 22-23). The irregularities include cone-shaped elements (page 8, lines 23- 
25). 

Independent Claim 68 

The head portion 12 for receiving a dental restoration component (page 4, lines 30-31) 
includes a non-rotational feature 17 (Figs. 1 & 2). The threaded portion has continuous thread 
turns (Fig. 1) located between the head portion and the lowermost end (Fig. 1). The threaded 
portion includes a cylindrical section (Fig. 1 & 2) and a tapered section immediately adjacent to 
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the lowermost end (Fig. 1). The cylindrical section is longer than the tapered section (Fig. 1). 
The tapered section includes a self-tapping region that extends to the lowermost end (Fig. 1). 
The threaded portion has an acid-etched surface (page 7, lines 19-23) for facilitating 
osseointegration with bone (page 4, lines 1-2). The acid-etched surface extends from the 
lowermost end into the cylindrical section of the threaded portion (Fig. 1) and is produced on the 
threaded portion after a native oxide layer has been removed (page 7, lines 11-12). The acid- 
etched surface has a substantially uniform array of irregularities having peak-to-valley heights 
not greater than about 10 microns (page 8, lines 22-23). The irregularities include cone-shaped 
elements (page 8, lines 23-25). 

6, GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL - RULE 

41.37fc)(l)(vi) 

Only one rejection remains for review. Claims 51 and 60-75 were rejected under 35 
U.S.C. § 103(a) as being obvious in view of the combination of Haruyuki and Niznick. Haruyuki 
was cited for disclosing an acid-etched titanium implant, including dental implants, with recesses 
having average depths of 0.5 to 5 microns. Niznick was cited for teaching that it was known in 
the art to have different regions of roughness below the top surface, a tapered section, and a self- 
tapping feature. 

7. ARGUMENT - RULE 41.37(c)(l)(vin 

Sub-heading I will discuss the pertinent law on obviousness. 

Sub-heading II will discuss Haruyuki, the primary reference upon which the rejection is 

based. 

The claims related to the one groimd of rejection for this appeal will be discussed in four 
groupings as indicated by sub-heading III (claims 51, 60, and 62), sub-heading IV (claims 63-66), 
sub-heading V (claims 68-71 & 73-75) and sub-heading VI (claims 61, 67, & 72). 

Sub-heading VII will discuss secondary evidence of non-obviousness. 
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1. The Law of Obviousness 

Obviousness requires that all the limitations of a claim must be taught or suggested by the 
combined prior art references. M.P.E.P. § 2143.03 (citing In re Royka, 490 F.2d 981, 985, 180 
U.S.P.Q. 580, 583 (C.C.P.A. 1974)). A prima facie case of obviousness requires three basic 
criteria: 

First, there must be some suggestion or motivation, either in the references 
themselves or in the knowledge generally available to one of ordinary skill in the 
art, to modify the reference or to combine reference teachings. Second, there must 
be a reasonable expectation of success. Finally, the prior art reference (or 
references when combined) must teach or suggest all the claim limitations. The 
teaching or suggestion to make the claimed combination and the reasonable 
expectation of success must both be foimd in the prior art, not in applicant's 
disclosure. 

M.P.E.P. § 2143 (citing In re VaecK 947 F.2d 488, 493, 20 U.S.P.Q.2d 1438, 1442 (Fed. Cir. 
1991). 

Although a prior art reference may be modified to meet the claimed limitation, the 
resultant modified reference is not obvious unless the prior art also suggests or motivates the 
desirability of the modification. In re Mills, 916 F.2d 680, 682, 16 U.S.P.Q.2d 1430, 1432 (Fed. 
Cir. 1990) (citing In re Gordon, 733 F.2d 900, 902, 221 U.S.P.Q. 1125, 1127 (Fed. Cir. 1984)). 
Obviousness carmot "be established using hindsight or in view of the teachings or suggestions of 
the invention." Ex parte Maguire, 2002 WL 1801466, *4 (Bd. Pat. App. & Inter. 2002) (quoting 
Para-Ordnance Mfg, Inc, v. SGS Importers In-line, 73 F.3d 1085, 1087, 37 U.S.P.Q.2d 1237, 
1239 (Fed. Cir. 1995), cert, denied, 519 U.S. 822 (1996)). Further, the proposed modification 
cannot render the prior art "unsatisfactory for its intended purpose" nor can it "change the 
principle of operation" of a reference. M.P.E.P. § 2143.01 (citing In re Gordon, 733 F.2d at 902, 
221 U.S.P.Q. at 1127 and In re Ratti, 270 F.2d 810, 813, 123 U.S.P.Q. 349, 352 (C.C.P.A. 
1959)). Furthermore, references cannot be combined where the references teach away from their 
combination. In re Grasselli, 713 F.2d 731, 743, 218 USPQ 769, 779 (Fed. Cir. 1983). 

The law of obviousness requires that a reference be considered as a whole, including 
those portions that teach away from the Applicant's claimed invention. See W.L Gore & Assoc., 
Inc. V. Garlock Inc., 721 F.3d 1540, 1550-51, 220 U.S.P.Q. 303, 311 (Fed. Cir. 1983) ("[T]he 
totality of a reference's teaching must be considered."); see also M.P.E.P. § 2141.02 (stating that 
prior art must be considered in its entirety including disclosures that teach away from the claims). 
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Indicia of teaching away in a reference gives insight into the question of obviousness. Monarch 
Knitting Mack Corp. v. Sulzer Morat GMBH, 139 F.3d 877, 885, 45 U.S.P.Q.2d 1977, 1984 
(Fed. Cir. 1998). A prior art reference may be considered to teach away when "a person of 
ordinary skill, upon reading the reference, would be discouraged from following the path set out 
in the reference, or would be led in a direction divergent from the path that was taken by the 
applicant." Monarch Knitting, 139 F.3d at 885, 45 U.S.P.Q.2d at 1984 (quoting In re Gurley, 27 
F.3d551, 553, 31 U.S.P.Q. 1130, 1131 (Fed. Cir. 1994)). 

11. The Haruyuki Reference 

The Examiner contends that "since a similar type of etching process is used 
Haruyuki's surface would "inherently" be the same as the Applicants' surface. Final Office 
Action, page 5. If the Examiner is correct in citing Haruyuki for producing a similar surface 
from a similar process, then it should be evident that the surfaces are, in fact, similar. Based on 
the Applicants' significant testing set forth in a Declaration under 37 C.F.R. § 1.132 by Dr. 
Prabbu Gubbi, attached in Exhibit I and submitted on Jime 26, 2003, the Applicants respectfiiUy 
suggest that (i) Haruyuki 's roughened surface does not "inherently" correspond to the 
Applicants' surface and (ii) Haruyuki's surface cannot be duplicated. 

Regarding Haruyuki, the English translation teaches a method of treating the surface of a 
titanium implant with a solution of hydrofluoric acid, which is then followed by post-treatment 
with a solution of hydrofluoric acid and hydrogen peroxide. The initial treatment with a solution 
of hydrofluoric acid is said to create pits which have sharp edges and sharp spines. Then, the 
post-treatment with the solution of hydrofluoric acid and hydrogen peroxide is performed to 
smoothen the sharp edges and sharp spines, which can cause tissue irritation. Haruyuki, p. 4, 
first column. Thus, Haruyuki does not teach a second treatment that roughens the surface from 
which the native oxide had been removed. Haruyuki teaches to smoothen the sharp edges and 
sharp spines produced by the first treatment, rather than to further roughen the surface. 

From Haruyuki's photographs, attached in Exhibit B, it is clear that the surfaces have a 
topography different from the Applicants' surface, perhaps due to the fact that the Applicants 
frirther roughen the surface after the native oxide is removed, while Haruyuki smoothens the 
surface created by the first step. To further compare Haruyuki's results with the Applicants' 
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results, the Applicants have conducted several experiments. The results were reported in the 
Declaration under 37 C.F.R. § 1.132 by Dr. Prabbu Gubbi, found in Exhibit I. The Applicants' 
surface (i.e,, the Osseotite® surface) is shown in Exhibit A of the Gubbi Declaration. The results 
of repeating Haruyuki's experiments are reported in Exhibit B of the Gubbi Declaration.'^ It is 
clear from the photomicrographs presented in Exhibit A of the Gubbi Declaration that the 
Applicants' Osseotite® surface is not obtained when the methods of Haruyuki's examples, shown 
in Exhibit B, are repeated. Furthermore, Haruyuki's photographs in Exhibit B do not resemble 
the surface achieved when Haruyuki's tests were repeated by Dr. Gubbi (Exhibit I, Section B), 
which leaves the Applicants questioning Haruyuki's methodology. 

While the Board is encouraged to review the results of Dr. Gubbi 's extensive Declaration 
in detail, for the Board's convenience, a one-page comparison including selected photographs 
from Dr. Gubbi 's Declaration is included in Exhibit H. The purpose of this one-page comparison 
in Exhibit H is to easily compare (i) the surface that Haruyuki illustrated in Haruyuki's Japanese 
patent application as the desired surface (Example 2 of Exhibit B), (ii) the surface that resulted 
from Dr. Gubbi 's attempt to replicate Haruyuki's process, and (iii) the commercial Osseotite® 
surface according to the claimed invention. 

In Exhibit H, the first row shows the surface after Haruyuki's first step (Haruyuki's FIG. 
2) in which a titanium surface is treated with 4 % HF for 1 minute, creating a rough surface. 
Haruyuki's FIG. 4 shows a surface after two steps, including Haruyuki's "post-treatment" with 4 
% HF and 8 % H2O2 for 15 seconds. Haruyuki's FIGS. 2 and 4 appear very similar, as might be 
expected, since Haruyuki teaches that the second treatment was only to "smoothen" the sharp 
edges and sharp spines created in his first treatment. 

In the second row of Exhibit H, the attempt to duplicate Haruyuki's process are shown. 
These results are taken from Exhibit B of Dr. Gubbi' s Declaration. Clearly, the process set forth 
in Haruyuki could not be repeated to produce the results that Haruyuki allegedly obtained. 

In the third row of Exhibit H, a surface according to the Applicants' invention is 
disclosed after the first step (treatment with HF) and after the second step (mixture of HCl and 


Exhibits C and D to Dr. Gubbi's Declaration relate to tests showing results of acid-etching with various 
mineral acids, and tests showing results of grit-blasting plus various acid-etching steps, respectively. 
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H2SO4). The first step produces a relatively smooth surface. The second step produces a 
roughened surface. 

Accordingly, in addition to the fact that Haruyuki discloses a process that could not be 
repeated by a skilled artisan (Dr. Gubbi), the surfaces disclosed by Haruyuki are different from 
the claim surfaced. The Examiner's position is that if "a similar type of etching process is used 
[by Haruyuki] to form irregularities on the surface of the same material as claimed/' then "the 
surface irregularities of Haruyuki would inherently be the same as those set forth claims." Final 
Office Action, p. 5. The Applicants respectfully suggest that the extensive testing that they have 
done completely disproves the Examiner's position on this point. 

III. The 103 Rejections of Claims 51, 60, and 62 

Claims 51, 60, and 62 have been rejected under 35 U.S.C. § 103(a) based on the 
combination of Haruyuki and Niznick. Independent claim 51 requires: 

• a smooth head portion for receiving a dental restoration component; 

• a roughened region located on said threaded portion and extending to said 
lowermost end of said implant; and 

• the roughened surface is uniformly acid etched and characterized by having a 
substantially uniform array of irregularities having peak-to-valley heights not greater 
than about 10 microns. 

In other w^ords, claim 51 requires, below the smooth head portion, a uniformly acid-etched 
surface extending from the threaded portion all the way to the lowermost end, and that this 
uniformly acid-etched surface has a substantially uniform array of irregularities having peak-to- 
valley heights not greater than about 10 microns. 

Haruyuki was cited by the Examiner for allegedly having the acid-etched surfaces defined 
by claim 51. As mentioned above, the Applicants dispute the Examiner's position. Niznick was 
cited for teaching different regions of roughness and the location for the different regions of 
roughness. Yet, as discussed below, Niznick's teaching of where, and to what degree, to roughen 
the implant is substantially different from the invention of claims 51, 60, and 62, and it is 
substantially different from Haruyuki 's teaching. 
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A. Niznick and Haruyuki Teach Away From Their Combination 

Haruyuki is very specific about what type of surface he desires. After providing several 

different examples using modified process steps, Haruyuki concludes that the microscopic 

depressions should have an average depth of 0.5 to 5 microns. Haruyuki, p. 4, col. 1, lines 1 to 5. 

Haruyuki also explains his reasoning. 

The bases for specifying an average depth in the range of 0.5 to 5 
microns are as follows: the anchoring effect between the bone and 
biorepair member is low at an average depth below 0.5 microns; an 
average depth in excess of 5 microns, although providing 
anchoring effect, tends to result in the appearance of sharp 
spines and sharp edges at the ridge lies between depressions, 
which can cause to issue irritation (possibly a trigger for 
cancer)/^ 

Haruyuki, p. 4, col. 1, lines 22 to 32 (latter emphasis added), hi other words, Haruyuki's primary 
concern is that if the depth of the microscopic depressions on the implant's surface exceeds 5 
microns, then there is a detrimental effect, which can possibly lead to a grave situation for the 
patient - cancer. Haruyuki tested various types of processes and discards several of them 
because they produced the "sharp edges" and "sharp spines," which leads to the peak-to-valley 
height being greater than 5 microns and the associated detrimental effects, {see e.g. Haruyuki, 
pp. 7-8). 

So, what does Niznick teach? Compared to Haruyuki, Niznick teaches that the implant's 

surface should be exceedingly rough. In fact, Niznick teaches that the main portion of the 

implant's surface should be at least five times greater than the surface specified by Haruyuki. 

When describing the first embodiment of FIG. 1, Niznick states: 

The darkened, external, threaded, middle region 14 is relatively 
rough, with the average peak-to-valley distance of the surface 
texture being 25 microns or greater which is at least 25% greater 
than the roughness of the uncoated self-tapping threads at distal 
end or uncoated proximal end surfaces 2 and 3. 

Niznick, Col. 7, lines 1 1-14. (emphasis added) And, when describing the only other illustrated 
embodiment, which is shown in FIG. 2, Niznick repeats the same teaching: 
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Implant 20 has a darkened, external, threaded, middle region 27 
with a surface that is relatively rough, with the average peak-to- 
valley distance of the surface texture being 25 microns or greater 
which is at least 25 percent greater than the roughness of the 
uncoated self-tapping threads 21 at [the] distal end and relatively 
smooth uncoated proximal end 26. 

Niznick, Col. 7, lines 11-14. (emphasis added). 

Consequently, while Haruyuki teaches the skilled artisan to avoid surfaces where the 
peak-to-valley height of the surface texture is greater then 5 microns because of potential 
biological problems, such as cancer, Niznick teaches that same skilled artisan to employ a surface 
where the peak-to-valley height of the surface texture is 25 microns or greater. In fact, the 
exceedingly rough implant is Niznick' s invention as can be seen by reviewing Niznick' s claim 1. 

But, the differences between the surface texture taught by Haruyuki and the surface 
texture taught by Niznick do not just relate to the dimensions of the surface texture — they also 
relate to the surface texture itself. Niznick teaches that the surface texture with the peak-to- 
valley heights of 25 microns or greater should be created from an HA (hydroxylapatite) coating, 
TPS (titanium plasma spray) coating, or grit blasting, all of which introduce foreign matter to the 
underlying implant surface. Niznick, Col. 7, lines 17-18 and 47-48. 

Haruyuki knew about these types of material-adding processes that can increase the 
surface roughness. But, Haruyuki, who touts his HF acid-etching process, teaches the skilled 
artisan of the problems associated with these type of material-adding process, such as introducing 
"biotissue contamination" to the patient, and/or operational complexity and high-cost. Haruyuki, 
p. 3, col. 1. As such, this is yet another direct contradiction between Haruyuki and Niznick 
teachings on surface texture. 

It is axiomatic that the entire teachings of the references must be considered when 
determining obviousness. When doing so here, the skilled artisan would never combine the 
teachings of Niznick with those of Haruyuki to produce Applicants' invention of claim 51. Prior 
art references simply cannot be combined where the references teach away from their 
combination. In re Grasselli, 713 F.2d at 743, (Fed. Cir. 1983); MPEP §§ 2143, 2145. 
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B. Niznick Teaches Away From The Invention of Claim 51 

Claim 5 1 requires a smooth head portion and a threaded portion with a roughened region 
extending to the lowermost end, wherein the roughened region has a substantially uniform 
array of irregularities having peak-to-valley heights no greater than about 10 microns. This 
configuration is not disclosed in Niznick, and Niznick actually teaches away from it with his 
three-part surface roughness. 

Niznick teaches the implant's lowermost end at the self-tapping region 8 (FIG. 1) or 21 
(FIG. 2) should be roughened up to a peak-to-valley height of 20 microns. Column 5, lines 16- 
20; Column 7, lines 11-15 & 41-45. Niznick considers this surface "relatively smooth" 
compared to the middle threaded region 14 (column 7, line 26), which has the peak-to-valley 
height of at least 25 microns brought about through a material-adding process, such as HA 
coating, TPS coating, or grit blasting. In fact, these extremely rough surfaces at the three 
distinct locations (i.e., (i) the distal end where the self-tapping feature resides, (ii) the proximal 
end at the top of the implant, and (iii) the middle region with the peak-to-valley heights of at 
least 25 microns) are the subject matter of Niznick's claim 1. As such, what Niznick considered 
to be a "relatively smooth" is much rougher than the Applicants' acid-etched surface. 

Claim 51 requires a "smooth head portion" and a threaded portion with a roughened 
region being uniformly acid-etched and extending to the lowermost end. The roughened 
region has a substantially uniform array of irregularities having peak-to-valley heights no greater 
than about 10 microns. To make this rejection, the Examiner has ignored the fundamental 
teaching of Niznick ~ the extremely rough surface of at least 25 microns (which is not, of 
course, uniformly acid-etched) - that teaches away from claim 51. A prior art reference that 
teaches away from the claimed invention is a significant factor to be considered in determining 
obviousness. 

Because the proposed combination of Haruyuki and Niznick is improper for several 
reasons, the Applicants respectfully request the reversal of the rejections of claims 51, 60, and 
62, which are believed to be in a condition for allowance. 
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IV. The 103 Rejections of Claims 63-66 

Claims 63-66 have been rejected under 35 U.S.C. § 103(a) based on the combination of 
Haruyuki and Niznick. Claim 63 requires: 

• a head portion having a smooth machined surface and for receiving a dental 
restoration component; 

• a threaded portion including a self-tapping region adjacent to said lowermost end; 

• said threaded portion having an acid-etched surface; 

• said acid-etched surface extending to said lowermost end of said implant and 
within said self-tapping region : and 

• said acid etched surface having a substantially uniform array of irregularities having 
peak-to-valley heights not greater than about 10 microns. 

As noted above with respect to claims 51, 60, and 62, the combination of Haruyuki and 
Niznick fails because (i) Haruyuki and Niznick are directly contradictory to each other in several 
respects relative to the type of surface texture they teach, and (ii) Niznick teaches away from 
several aspects of the claimed acid-etched surface. Accordingly, for the reasons set forth above, 
the rejections of claims 63-66 should be reversed. 

Additionally, independent claim 63 includes limitations regarding the self-tapping feature 
of the dental implant and, specifically, that the acid-etched surface with the substantially uniform 
array of irregularities is located within the self-tapping feature. Niznick, on the other hand, does 
not teach an acid-etched surface that extends along the threaded portion of the dental implant, 
into the self-tapping region, and to the lowermost end of the implant. Again, the middle threaded 
portion of Niznick' s implant that is roughened does not extend to the lowermost end of the 
implant or into the self-tapping region. As such, Niznick not only does not suggest such a 
configuration of claims 63-66, but actually teaches away from it. Simply put, Niznick fails to 
overcome the deficiencies of Haruyuki. 

The Applicants respectfiilly request the reversal of the rejections of claims 63-66. Claims 
63-66 are believed to be in a condition for allowance. 
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V. The 103 Rejections of Claims 68-71 and 73-75 

Claims 68-71 and 73-75 have been rejected under 35 U.S.C. § 103(a) based on the 
combination of Haruyuki and Niznick. Claim 68 requires: 

• a head portion having a smooth machined surface and for receiving a dental 
restoration component; 

• a threaded portion including a self-tapping region adjacent to said lowermost end; 

• said threaded portion including a cylindrical section and a tapered section 
immediately adjacent to said lowermost end, said cylindrical section being longer 
than said tapered section; 

• said threaded portion having an acid-etched surface; 

• said acid etched surface extending from said lovt^ermost end of said implant and 
into said cylindrical section of the threaded portion ; and 

• said acid etched surface having a substantially uniform array of irregularities having 
peak-to-valley heights not greater than about 10 microns. 

As noted above with respect to claims 51, 60, and 62, the combination of Haruyuki and 
Niznick fails because (i) Haruyuki and Niznick are directly contradictory to each other in several 
respects relative to the type of surface texture they teach, and (ii) Niznick teaches away from 
several aspects of the claimed acid-etched surface. Accordingly, for the reasons set forth above, 
the rejections of claims 68-71 and 73-75 should be reversed. 

Claim 68 requires cylindrical and tapered sections and a self-tapping region within the 
tapered section. An acid-etched surface extends from the lowermost end, through the self- 
tapping region, and into the cylindrical section . The acid-etched surface has a substantially 
uniform array of irregularities having peak-to-valley heights no greater than about 10 microns. 
Niznick, on the other hand, does not teach an acid-etched surface extending from the lowermost 
end, through the self-tapping region, and into the cylindrical section. The middle threaded 
portion of Niznick's implant includes an extremely rough surface having peak-to-valley heights 
of greater than 25 microns. Of course, Niznick's roughen surface does not extend from the 
lowermost end of the implant, into the self-tapping region, and into the cylindrical section. As 
such, Niznick not only does not suggest the configuration of claims 68-71 and 73-75, but actually 
teaches away from it. 
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The Applicants respectfully request the reversal of the rejections of claims 68-71 and 73- 
75. Claims 68-71 and 73-75 are believed to be in a condition for allow^ance. 

VI. The 103 Rejections of Claims 61. 67 and 72 

The Applicants contend that claims 61, 67, and 72 are separately patentable for the reason 
that not all of the elements of claims 61, 67, and 72 are taught in Haruyuki or Niznick. 
Specifically, each of these dependent claims require that the second acid solution (which 
produces the acid-etched surface) is a mixture of sulfuric and hydrochloric acids. Haruyuki only 
discloses an HF and H2O2 solution. Haruyuki' s tv^o-step process differs from that of the 
Applicants' process and, more importantly, in the appearance of the resulting surfaces. 
Therefore, the claims that recite the acids used in the Applicants' tv^o-step treatment should be 
patentable over Haruyuki. And, Niznick provides no suggestion whatsoever that would lead one 
skilled in the art to utilize the inventions set forth in dependent claims 61, 67, and 72. 

VII. Dr. Porter's Declaration Establishing Secondary Evidence of Non-Obviousness 

To overcome the obviousness rejections that were set forth by the Examiner, the 
Applicants submitted a Rule 132 Declaration from Dr. Porter that sets forth evidence of 
nonobviousness. That Declaration is set forth in Exhibit J and was submitted by the Applicants 
on April 29, 2002. 

The Declaration establishes the nexus between the commercial Osseotite® surface and 
the claimed invention. The commercial Osseotite® surface is set forth in Exhibit A of this 
Declaration. Furthermore, several catalogs were included as Exhibit B, which show a myriad of 
examples of the overall screw-type structure of the dental implants that embody the Osseotite® 
surface. Without question, the dental implants with the Osseotite® surface that are discussed by 
Dr. Porter are covered by the pending claims that there the subject of this appeal. 

Dr. Porter established a rapid increase in sales of implants having the Osseotite® surface 
relative to other implants. He further establishes evidence of clinically-proven enhanced 
osseointegration due to the Osseotite® surface. Most importantly, Dr. Porter establishes that 
numerous competitive companies, in attempting to sell their dental implants, compare their 
surfaces with the Osseotite® surface. These "me-too" competitive products and their associated 
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statements are competitive flattery indicating that the Osseotite® surface is the "gold standard" 
of implant surfaces. 

In response to this Declaration, the Examiner states that "it is not clear that the claimed 
invention was used in the devices for sale. Therefore, there is no clear nexus of the claimed 
invention to the commercial success claimed." Office Action, July 16, 2002, p. 9. That simply is 
not true. Dr. Porter's Declaration discusses the Osseotite® surface is detail in paragraphs 3 and 5. 
That language tracks the language of the claims. And, Dr. Porter discloses the structure of these 
implants in the catalogs that are included in Exhibit B. 

Next, the Examiner states "the sales data provided is for relative amounts of the two types 
of implant sold without any actual sales numbers so it hard to tell whether this overall sales 
dropped and the high percentages for Osseotite® sxirface was for lower sales volume." Office 
Action, July 16, 2002, p. 9. The Examiner's position may have merit if the relative sales 
percentages in paragraph 4 were fairly close, but this position is a stretch when considering the 
drastic increase of sales of implants with the Osseotite® surface, (i.e., an increase from 17% to 
94% from 1996 to 2001). Furthermore, Dr. Porter states in paragraph 4 that the "sales of 
implants having the Osseotite® surface have rapidly increased since 1996," which is adverse to 
the Examiner's "relative amoimt" position set forth above. 

In a further attempt to discount this Declaration, the Examiner states that the increase 
sales "could" have been due to an advertising bias. Yet, the Examiner was given examples of 
catalogs which showed different types of implants, including implants with the Osseotite® 
surface, that were available to clinicians. More importantly, the Examiner seemingly ignores Dr. 
Porter's statements in paragraphs 6-8 about the superior and clinically-proven enhanced 
osseointegration associated with the Osseotite® surface, which, of course, led to the increased 
sales. 

Yet further, the Examiner states that there is no "side-by-side comparison of the like 
products." The Applicants are not aware of any requirement under MPEP 716.03 that suggests 
side-by-side comparison of like products for commercial success, but note that Dr. Porter 
provided a comparison of sales for all other dental implant's that lacked the Osseotite® surface 
in paragraph 4. 

And, the Examiner apparently did not approve of the fact that the Declaration was signed 
by Dr. Porter, who was an employee of the assignee when he signed the declaration. Considering 
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that the commercial results of a product must be derived from within a corporation, the 
Applicants do not see any possibility for having a disinterested third party attest to facts related to 
internal sales figures of a corporation. 

In summary, the Applicants spent considerable time developing a good-faith effort to 
demonstrate secondary evidence of non-obviousness. The Examiner gave no weight whatsoever 
to any of the commercial success evidence that was set forth therein, and summarily dismissed of 
the Declaration. The evidence of commercial success, and the other secondary evidence that was 
set forth in Dr. Porter's declaration, should have been considered by the Examiner and not 
summarily dismissed. This Declaration is yet another reason that the pending claims are not 
obvious. 

8. CLAIMS APPENDIX - RULE 41.37(c)(l)(viii) 

A clean copy of the claims 51 & 60-75 involved in the appeal is included in the Claims 
Appendix. 

9. EVIDENCE APPENDIX - RULE 4L37(c)(l)(ix) 

A copy of the evidence relied upon by the appellant is included in the Evidence 
Appendix. A list of evidence and where each was entered in the record is included in the Index 
to the Appendices. 

10> RELATED PROCEEDINGS APPENDIX - RULE 41,37(c)(l)(x) 

As there are no related proceedings, no information is provided in the Related 
Proceedings Appendix. 

11. CONCLUSION 

For at least the foregoing reasons, the final rejection of all the appealed claims should be 
reversed. 
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A check in the amount of $500.00 was submitted with the brief filed April 27, 2005, as 
required by 37 C.F.R. § 1.17(c). The Commissioner is authorized to charge any additional fees 
inadvertently omitted that may be required (except the issue fee) now or during the pendency of 
this application to JENKENS & GILCHRIST, P.C. Deposit Account No. 10-0447(47168- 
00035USCn . 


Date: 



225 West Washington Street 
Suite 2600 

Chicago, IL 60606-3418 
(312) 425-8513 
(312) 425-3909 (fax) 
ATTORNEYS FOR APPLICANTS 
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Sr/ A PROFESSIONAL CORPORATION 


Index 

Exhibits 

Claims Appendix 


Evidence Appendix 


Statement of Support 


Amendment submitted with Appeal Brief 

A 

Haruynki, cited by the Examiner on March 26, 2003. The EngUsh translation 
of Haruyuki was provided by the Patent Office. The photographs at the end 
oi me ti/XniDu r> are irom me Japanese raieni vjiiice, wnicn were suDmiuea m 
in the Amendment dated Jmie 26, 2003. 

B 

U.S. Patent No. 4,826,434 (Krueger) cited by the Examiner 

C 

U.S. Patent No. 5,571,017 (Niznick) cited by the Examiner 

D 

Final Office Action Mailed July 23, 2004 

E 

Advisory Action Mailed December 9, 2004 

F 

Specification Prepared for this Appeal Brief 

G 

A selection of photomicrographs from the declaration by Dr. Prabbu Gubbi 

nroviHpH in T^vHibit T /'bplnw^ Tlii*; (rrniin nf nVintnoranH^ w;*^ pomHinpH for 

purposes of this brief, but each was entered by the Examiner in the Gubbi 
declaration. Their location is indicated adjacent each set of photographs. 

H 

A declaration under 37 C.F.R. 1.132 by Dr. Prabbu Gubbi was accompanied 

uy all diiiwiiuixidii liidiicu. J uiic z^yjyjD cxiicxcu. uy uic iiyAaiiiixici uxi juiic ju, 

2003. His response was contained in an Office Action mailed October 7, 
2003. 

I 

A. Osseotite SEM and 3-D Surface Map/Stage I HF etch and Stage II 
etchHCl+H2S04 


i->. ivcpuiL ui n.aiuyujvi ri/Aaiiipicb 


V^. i_^L^lllll^ VV llli V Clll\JL4.i3 IVllli^lCil x^^iVlO 


D. Etching With Various Mineral Acids After Grit Blasting 


A declaration under 37 C.F.R. 1.132 by Dr. Stephen S. Porter showing 
commercial success of Osseotite® dental implants. This declaration 
accompanied an amendment mailed April 22, 2002 and was entered by the 
Examiner. His response was contained in the final Office Action mailed July 
16, 2002. 

J 

Related Proceedings Appendix 
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Claims On Appeal 


51. A dental implant made of titanium metal, comprising: 

• a smooth head portion for receiving a dental restoration component; 
a lowermost end opposing said head portion; 

a threaded portion for engaging bone between said head portion and said lowermost end; 
and 

a roughened region for facilitating osseointegration with said bone located on said 
threaded portion and extending to said lowermost end of said implant, said 
roughened region being uniformly acid etched with a second acid solution after a 

• native oxide layer had been removed by contact with a first acid solution with 

minimum consumption of said titanium metal to produce a substantially uniform 
array of irregularities having peak-to-valley heights not greater than about 10 
microns. 

Claims 52-59 (Cancelled) 

^ 60. A titanium metal dental implant of Claim 51, wherein said first acid solution is aqueous 

hydrofluoric acid. 


61. A titanium metal dental implant of Claim 51, wherein said second acid solution is a 
mixture of sulfuric and hydrochloric acids. 

62. A titanium metal dental implant of Claim 51, wherein said irregularities include cone- 
shaped elements. 


63. A titanium dental implant, comprising: 

a head portion for receiving a dental restoration component, said head portion including a 
non-rotational feature for engaging said dental restoration component, said head 
portion having a smooth machined surface; 
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a lowermost end opposing said head portion; and 

a threaded portion having continuous thread turns and being located between said head 
portion and said lowermost end, said threaded portion including a self-tapping 
region adjacent to said lowermost end, said threaded portion having an acid- 
etched surface for facilitating osseointegration with said bone, said acid-etched 
surface extending to said lowermost end of said implant and within said self- 
tapping region, said acid-etched surface being produced on said threaded portion 
after a native oxide layer has been removed from said threaded surface, said acid- 
etched surface having a substantially uniform array of irregularities having peak- 
to-valley heights not greater than about 10 microns, said irregularities including 
cone-shaped elements. 

64. The implant of claim 63, said acid-etched surface is located on said threaded portion 
below the first uppermost turn of said threaded portion. 

65. The implant of claim 63, wherein said native oxide is removed by a first acid solution 
after which the resulting surface is etched with a second acid solution to create said acid-etched 
surface. 

66. The implant of claim 65, said first acid solution is aqueous hydrofluoric acid. 

67. The implant of claim 66, wherein said second acid solution is a mixture of sulfiiric and 
hydrochloric acids. 

68. A titanium dental implant, comprising: 

a head portion for receiving a dental restoration component, said head portion including a 

non-rotational feature for engaging said dental restoration component; 
a lowermost end opposing said head portion; and 

a threaded portion having continuous thread turns and being located between said head 
portion and said lowermost end, said threaded portion including a cylindrical 
section and a tapered section immediately adjacent to said lowermost end, said 
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cylindrical section being longer than said tapered section, said tapered section 
including a self-tapping region that extends to said lowermost end, said threaded 
portion having an acid-etched surface for facilitating osseointegration with said 
bone, said acid-etched surface extending from said lowermost end and into said 
cylindrical section of said threaded portion, said acid-etched surface being 
produced on said threaded portion after a native oxide layer has been removed 
from said threaded portion, said acid-etched surface having a substantially 
uniform array of irregularities having peak-to-valley heights not greater than 
about 10 microns, said irregularities including cone-shaped elements. 

69. The implant of claim 68, said acid-etched surface extends from said lowermost end to at 
least an uppermost turn of said threaded portion. 

70. The implant of claim 68, wherein said native oxide is removed by a first acid solution 
after which the resulting surface is etched with a second acid solution. 

71 . The implant of claim 70, said first acid solution is aqueous hydrofluoric acid. 

72. The implant of claim 70, wherein said second acid solution is a mixture of sulfiiric and 
hydrochloric acids. 

73. The implant of claim 68, fiirther including a neck portion between said head portion and 
said threaded portion. 

74. The implant of claim 73, wherein said neck portion is a smooth machined surface, said 
head portion having a smooth machined surface; 

75. The implant of claim 68, wherein said head portion has a smooth machined surface. 
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Amendments to the Claims 

Claims 1-50 (Cancelled) 

5 1 . (Previously Presented) A dental implant made of titanium metal, comprising: 
a smooth head portion for receiving a dental restoration component; 
a lowermost end opposing said head portion; 

a threaded portion for engaging bone between said head portion and said lowermost end; 
and 

a roughened region for facilitating osseointegration with said bone located on said 
threaded portion and extending to said lowermost end of said implant, said 
roughened region being uniformly acid etched with a second acid solution after a 
native oxide layer had been removed by contact with a first acid solution with 
minimum consumption of said titanium metal to produce a substantially uniform 
array of irregularities having peak-to-valley heights not greater than about 10 
microns. 

Claims 52-59 (Cancelled) 

60. (Previously Presented) A titaniimi metal dental implant of Claim 51, wherein said first 
acid solution is aqueous hydrofluoric acid. 

61. (Previously Presented) A titanium metal dental implant of Claim 51, wherein said second 
acid solution is a mixture of sulfuric and hydrochloric acids. 

62. (Previously Presented) A titanium metal dental implant of Claim 51, wherein said 
irregularities include cone-shaped elements. 
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63. (Previously Presented) A titanium dental implant, comprising: 

a head portion for receiving a dental restoration component, said head portion including a 
non-rotational feature for engaging said dental restoration component, said head 
portion having a smooth machined surface; 

a lowermost end opposing said head portion; and 

a threaded portion having continuous thread turns and being located between said head 
portion and said lowermost end, said threaded portion including a self-tapping 
region adjacent to said lowermost end, said threaded portion having an acid- 
etched surface for facilitating osseointegration with said bone, said acid-etched 
surface extending to said lowermost end of said implant and within said self- 
tapping region, said acid-etched surface being produced on said threaded portion 
after a native oxide layer has been removed from said threaded surface, said acid- 
etched surface having a substantially uniform array of irregularities having peak- 
to-valley heights not greater than about 10 microns, said irregularities including 
cone-shaped elements. 

64. (Previously Presented) The implant of claim 63, said acid-etched surface is located on 
said threaded portion below the first uppermost turn of said threaded portion. 

65. (Previously Presented) The implant of claim 63, wherein said native oxide is removed by 
a first acid solution after which the resulting surface is etched with a second acid solution to 
create said acid-etched surface. 

66. (Previously Presented) The implant of claim 65, said first acid solution is aqueous 
hydrofluoric acid. 

67. (Previously Presented) The implant of claim 66, wherein said second acid solution is a 
mixture of sulfuric and hydrochloric acids. 


-3- 

CHICAGO 308018vl 47168-00035USC1 


68. (Previously Presented) A titanium dental implant, comprising: 

a head portion for receiving a dental restoration component, said head portion including a 

non-rotational feature for engaging said dental restoration component; 
a lowermost end opposing said head portion; and 

a threaded portion having continuous thread turns and being located between said head 
portion and said lowermost end, said threaded portion including a cylindrical 
section and a tapered section immediately adjacent to said lowermost end, said 
cylindrical section being longer than said tapered section, said tapered section 
including a self-tapping region that extends to said lowermost end, said threaded 
portion having an acid-etched surface for facilitating osseointegration with said 
bone, said acid-etched surface extending from said lowermost end and into said 
cylindrical section of said threaded portion, said acid-etched surface being 
produced on said threaded portion after a native oxide layer has been removed 
from said threaded portion, said acid-etched surface having a substantially 
uniform array of irregularities having peak-to-valley heights not greater than 
about 10 microns, said irregularities including cone-shaped elements. 

69. (Previously Presented) The implant of claim 68, said acid-etched surface extends from 
said lowermost end to at least an uppermost turn of said threaded portion. 

70. (Previously Presented) The implant of claim 68, wherein said native oxide is removed by 
a first acid solution after which the resulting surface is etched with a second acid solution. 

71. (Previously Presented) The implant of claim 70, said first acid solution is aqueous 
hydrofluoric acid. 

72. (Previously Presented) The implant of claim 70, wherein said second acid solution is a 
mixture of sulfuric and hydrochloric acids. 
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73. (Previously Presented) The implant of claim 68, further including a neck portion 
between said head portion and said threaded portion. 

74. (Previously Presented) The implant of claim 73, wherein said neck portion is a smooth 
machined surface, said head portion having a smooth machined surface; 

75. (Previously Presented) The implant of claim 68, wherein said head portion has a smooth 
machined surface. 
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REMARKS 


The accompanying brief assumes that the amendment proposed above will be admitted. 
The Applicants have chosen to simplify the issues in this appeal by canceling Claims 11-16 and 
57-59, directed generally to implants. Since the owner of the pending application is in the dental 
implant industry, the remaining claims, directed to dental implants, are retained after amendment 
and would remain on appeal. 

The Applicants request that the amendments be admitted in order to better focus the 
issues in this appeal. The assistance of Ms. Frances Han of the Board of Patent Appeals and 
Interferences with regard to this amendment is appreciated. 


Respectfully submitted. 




Harold N.Wells 

Reg. No. 26,044 

Jenkens & Gilchrist, P.C. 

225 West Washington Street, Suite 2600 

Chicago, IL 60606-3418 

Attorney for Applicants 

Tel.: (312)425-8610 
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(Translator's Note. An amendment to this 
document was filed on 5 July 1990. This 
amendment has two effects. First, it replaces 
the entire as-filed section entitled. "4. Brief 
Description of the Drawings", with amended 
text. Second, it replaces the entire as-filed set of 
photographs (Figures 1 to 9) with another set of 
photographs. I have seamlessly incorporated the 
amendments into the foUowlng translation.) 

SPECIFICATION 


1. Title of the Invention 

Titanium or titanium alloy biorepair member 
and method for treating the surface thereof 


2. rJaims 

1. Titanium or titanium alloy biorepair 
member wherein at least the surface of the 
embedded portion of the titanium or titanium 
alloy biorepair member is provided by means of 
acid treatment with irregularly shaped 
microscopic depressions having an average 
diameter of I to 10 ^im and an average depth of 
0.5 to 5 ^im. 

2. Method for treating the surface of the 
titanium or titanium alloy biorepair member 
according to Claim I , wherein the aforesaid acid 
treatment comprises a pretreatment in which 
the surface of the aforesaid embedding portion is 
dipped in 1 to 6 weight% aqueous hydrofluoric 
acid (HF) solution for 30 seconds to 3 minutes 
followed by a posttreatment comprising dipping 
for 10 to 60 seconds in an aqueous mixed 
solution of 1 to 6 weight% aqueous hydrofluoric 


acid solution and 1 to 10 weight% hydrogen 
peroxide (H2O2) solution. 


3. Detailed Description 
of the Invention 

Technical Field 

This invention relates to the titanium and 
titanium alloy biorepair members used in 
medicine for. e.g., dental surgery and surgery. 
More particularly, this invention relates to 
Improvements in implant members, for example, 
artificial Joints, bone fixation devices, artificial 
bone, artificial dental roots. faJse teeth, and so 
forth. 

PrigrArt 

The initial adhesion across the Interface 
between living tissue and the surface of the 
aforesaid biorepair members when embedded In 
the tissue varies as a function of the properties 
of the surface of the member. When, for 
example, the surface Is a mirror surface lacking 
elevations and depressions, the bonding 
strength to bone is weak and the member will 
not be adequately supported by the tissue. 
When on the other hand the surface is a rough 
surface presenting elevations and depressions, 
the bone will infiltrate into and grow In the 
microvalleys, which generates a microanchoring 
effect that results in strong support of the 
member within the bone. Furthermore, the 
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necessary initial adhesive strength develops 
relatively rapidly in this case. Against this 
background, technology for roughening the 
surface of the repair member has already 
entered into use. The most general roughening 
methods have been mechanical roughening of 
the bare surface and roughening by plasma 
metal spray. One drawback to the mechanical 
processes is biotissue contamination by the 
foreign metal that transfers to the member 
surface from the metal processing tools (cutting, 
polishing, etc.). The plasma metal spray 
processes au-e compromised by their operational 
complexity and high cost In an attempt to deal 
with these Issues, Japanese Patent Application 
Laid Open [Kokai or Unexamined] Number Sho 
55-120864 [120.864/19801 has proposed the 
formation of ultrafine. 10 nm to 1,000 nm (0.01 
\im to 1 ^m) pores In the surface of metal repair 
members. However, the processing technology'' 
for forming these ultrafine pores is very costly, 
tedious, and complex. Moreover, the bonding 
force with cells is still not always adequate. 

Problems to Be Solved by the Invention 

This invention was developed in order to 
solve the problems described above. In order to 
establish a mlcroanchoring effect between bone 
tissue and the surface of a Ti or Ti alloy 
biorepair member, a roughened structure must 
be formed that provides an excellent initial 
adhesion between cells amd the surface of the 
member. Another object of the present invention 
Is a biorepair member in which such a 
roughened structure can be fabricated by a 


simple, highly productive, and inexpensive 
procedure and whose surface roughness can be 
easily adjusted. An additional object of the 
present invention is a method for treating the 
surface of the subject biorepair member. 

Means So lving the Problems 

The present invention relates to a 
titanium or titanium alloy biorepair member 
wherein at least the surface of the embedded 
portion of the titanium or titanium alloy 
biorepair member is provided by means of acid 
treatment with irregularly shaped microscopic 
depressions having an average dlsmieter of 1 to 
10 ^m and an average depth of 0.5 to 5 |im. The 
invention additionally relates to a method for 
treating the surface of a titanium or titanium 
alloy biorepair member, wherein the aforesaid 
acid treatment comprises a pretreatment in 
which the surface of the aforesaid embedding 
portion is dipped in 1 to 6 welght% aqueous 
hydrofluoric acid (HF) solution for 30 seconds to 
3 minutes followed by a posttreatment 
comprising dipping for 10 to 60 seconds in an 
aqueous mixed solution of 1 to 6 weight% 
aqueous hydrofluoric acid solution and 1 to 10 
weight% hydrogen peroxide (H2O2) solution. 

Fupctiop 

The use of an aqueous hydrofluoric acid 
solution as the pretreatment functions to 
thoroughly remove the oxide film present on the 
surface of Ti and Ti alloy biorepair members and 
to remove the foreign metal contaminants picked 


Toho Titanium Co. Ltd. 


Kokai Hei 3-146679 


translation pagination: page 4 of 1 1 pages 

up during processing operations. In addition. the depressions become too deep at times in 
the use of the specific conditions described -i excess of 3 minutes, which leads to the 
above functions to provide a large number of formation of large numbers of sharp edges and 
irregularly shaped microscopic depressions with i sharp spines as described above, 
an average diameter of 1 to 10 ^m and an Dipping in a mixed aqu^eous sol ution o f 

average depth of 0.5 to 5 fxm. Moreover, the % H F and H 2O2 in the posttreatment functions to 
depression size and depth can be changed, and smooth the sharp edges and sharp spines that 
hence the surface roughness can be adjusted, by z appear at the microscopic depressions produced 
varying the HF concentration and dipping time. during t he pretreatm ent^ As the examples given 
The bases for specifying a range of 1 to 6 ' below will show, the use of an aqueous solution 
weigh t% for the HF conce ntration are as follow s: of only H2O2 instead of the mixed aqueous 
pore sizes > 1 \im cannot be reached at below . solution is ineffective for smoothing these sharp 
1%, while large pore sizes In excess of 10 ^m are edges and sharp spines. The bases for 
produced when 6% is exceeded. The adhesive . specifying a hydrogen peroxide concentration o f 
strength to cells is low when the average pore 1 to 10 weigh t% are as follows: at below 1 
size is below 1 ^m. At pore sizes larger than 10 ■., weight% the effect is substantially identical to 
^im. the pore can be larger than the tissue cells. that of HF alone, i.e.. inadequate removal of the 
which are from 10 to 100 jim in size. As a . sharp edges and spines: exceeding 10 weight% 
result, the cells will stick at the bottom of the functions to increase the pore diameter and thus 
depressions and cannot straddle the ridges , has a pronounced tendency to create new sharp 
between depressions, leading to an inadequate edges and spines. The bases for specifying a 
adhesive strength. The bases for specifying an _ dipping time of 10 to 60 seconds are as follows: 
average depth in the range from 0.5 to 5 ^m are inadequate effects are obtained at below 10 
a s follows: the anchoring effect between the - seconds, while times above 60 seconds cause the 
bone and blorepair member is low at an average appearance of sharp edges and spines, 
depth below 0.5 ^m; an average depth in excess . , 

of 5 (im. although providing a high anchoring' Examples 
effect, tends to result in the appearance of sharp 

spines and sharp edges at the ridge lines Working examples of the present 

between depressions, which can cause tissue invention and comparative examples are - 
irritation (possibly a trigger for cancer). The reported in Table 1 below, 
jbascs for specifying a dlpping time of 30 seconds ' 
to 3 minutes a re as follow: the depressions are 
too shallow at below 30 seconds, which strongly :^ 
impairs satisfactory removal of the 
contaminating layer present prior to treatment: 


o 
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The results In Table 1 will now be 
analyzed in the same order as in Table 1 with 
reference to the electron micrographs 
(abbreviated below simply as photographs) 
appended herewith. 

(1) The specimen in Comparative Example 
1 was an untreated specimen that 
presented with a mirror finish. As 
shown in Photograph 1.2 it suffered 
from shot bruising and crevices (also 
from occluded pores although this is 
outside the area of the photograph) and 
thus was unacceptable In terms of 
adhesion to connective tissue. 

(2) As shown in Photograph 2, the 
specimen afforded by HF treatment of 
the specimen of Comparative Example 
1 presented a large number of pits as a 
result of the acid corrosion; however, 
the pore edges took the form of sharp 
edges (white ridge lines). This made 
this specimen unacceptable in terms of 
tissue irritation. 

(3) In Example 1 , the specimen was treated 
using one-half the HF treatment time 
of Comparative Example 2 and was 
then immersed in HF + H2O2 mixed 
solution. As shown in Photograph 3, 
in the resulting specimen the sharp 
edges have been largely eliminated (the 
white ridge lines have faded) and sharp 
spines are not present. 


2 Translator's Note. The pre-amendment 
electron micrographs were labelled 
Photographs 1-9, while the post- 
amendment micrographs are labelled 
Figures 1-9. The text, however, has not 
been amended to reflect this change. 


(4) In Example 2, the specimen was treated 
with HF using the same conditions as 
in Comparative Example 2 and was 
then treated with the mixed solution as 
in Example 1 . As shown in Photograph 

4. neither sharp edges nor sharp spines 
are present, and this example thus 
represents the best mode. 

(5) In Example 3, the specimen was treated 
with HF for twice as long as in Example 
2 and then treated with the mixed 
solution using the same conditions as 
in Example 2. As shown in Photograph 

5, the pit diameters were approximately 
twice as large and small (1-3 ^im) pits 
were observed in the large pits. Sharp 
edges and sharp spines were almost 
entirely absent.^ 

(6) The specimen in Example 4 was 
obtained using one-half the HF 
concentration of Example 3 and the 
same mixed solution treatment as in 
Example 3. As shown in Photograph 6, 
there is little variation in pore size. 
Some sharp edges and sharp spines are 
present, but not to a problematic 
degree. 

(7) The specimen in Example 5 was 
obtained using twice the HF 
concentration as in Examples 1 to 3, 
but the same mixed solution treatment. 


^ Translator's Note. There Is a slight conflict 
here in that the results for Example 3 in 
Table I state that the sharp edges and 
spines are absent, not "almost entirely 
absent". This conflict occurs in the 
JapEinese source document itself and is not 
an artifact of the translation process. 
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As shown in Photograph 7, almost the 
same results were obtained as in 
Example 4. 

(8) The specimen in Experimental Example 
I was prepared using an aqueous 
solution of H2O2 by itself as the 
posttreatment solution and using a 
posttreatment time of 1 minute. As 
demonstrated In Photograph 8, the 
resulting specimen had a diminished 
pore size and presented a large number 
of sharp edges and sharp spines. 

(9) The specimen in Experimental Example 
2 used the same posttreatment solution 
as in Experimental Example 1 while 
using a posttreatment time of 15 
seconds. As shown in Photograph 9, 
the resulting specimen was 
substantially the same as in 
Experimental Example 1. 

(10) The pore size (surface roughness) of the 
pits could be varied in Examples 1 to 5 
by varying the HF concentration and 
dipping time. 

The preceding observations can be 
summarized as follows: 

a) The HF treatment causes acid 
corrosion of the smooth surface with 
the formation of a largenumber of pits. 
The ensuing posttreatment with a 
mixed HF + H2O2 solution smooths the 
pit edges, although a too low HF 
concentration tends to leave the sharp 
edges and sharp spines. 

b) A posttreatment solution lacking HF 
and containing only H2O2 Is ineffective 
for ehminating the sharp edges and 


sharp spines, although the reason for 
this remains unknown. 

c) The pore size of the pits can be varied 
by varying the HF concentration and 
treatment time in the pretreatment. 

d) When the posttreatment solution of the 
method according to the present 
invention is used, the silver gray color 
of the substrate remains completely 
unchanged, which provides an excellent 
appearance. 

Effects of the Invention 

As the preceding description has 
shown, the present invention can provide an 
excellent appearance and an excellent adhesive 
strength between connective tissue and the 
surface of the biorepair member. The present 
invention achieves these results by subjecting 
the embedding surface of a Tl or Ti alloy 
biorepair member to an acid treatment in 
order to provide thereon a large number of 
irregularly shaped microscopic depressions 
with an average diameter of 1 - 10 ^im and an 
average depth of 0.5 to 5 |am. This acid 
treatment consists simply of an acid corrosion 
pretreatment using ordinary hydrofluoric acid 
and an ensuing posttreatment using ordinary 
hydrofluoric acid and hydrogen peroxide. This 
method is simple and highly productive and 
permits the surface roughness to be adjusted 
by varying the HF concentration and 
treatment time during the pretreatment step. 
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A Brief Deflrription o f the Drawings 


Figure 1 contains an electron 
micrograph {2,000x) of the structure of the 
crystals on the surface in Comparative 
Example 1 (no treatment, mirror surface as 
presented). Figure 2 contains an electron 
micrograph (2.000x) of the structure of the 
crystals on the surface In Comparative 
Example 2. Figure 3 contains an electron 
rtilcrograph (2»000x) of the structure of the 
crystals on the surface In Example 1. Figure 4 
contains an electron micrograph (2,000x) of 
the structure of the crystals on the surface in 
Example 2. Figure 5 contains an electron 
micrograph (2,000x) of the structure of the 
crystals on the surface in Example 3. Figure 6 
contains an electron micrograph (2,000x) of 
the structure of the crystals on the surface In 
Example 4. Figure 7 contains an electron 
micrograph (2.000x) of the structure of the 
crystals on the surface in Example 5. Figure 8 
contains an electron micrograph (2,000x) of 
the structure of the crystals on the surface in 
Experimental Example 1. Figure 9 contains 
an electron micrograph of the structure of the 
crystals on the surface In Experimental 
Example 2. 


Toho Titanium Co. Ltd. Kokal Hei 3-146679 




Toho Titanium Co. Ltd. 


Kokai Hei 3-146679 


®B*ii4#it/T(jP) © n pf- ih m m 
®t2:§f14tl^^^ (A) ¥3-146679 

mm^ iT[>^as#^ ¥^3 ¥(1991) 6^21 a 

7179-4K 
Z 7108-4C 

7603-4 C 
L 6971 -4 C 
M 5971 -4 C 

8813-3C 









@^ SI 

¥1-282570 . 





¥ 1 (1989)10^30 8 



n\ m 


;*:B5/^^amm^iBri Ti28 





W^JII!ftf:^^m?'5^*$511- 3 -201 

@^ 

• # 

m. * 

m - 

?#^jlll*i9iffiSR«JIWraE982- 2 


^ A 

ill n 




A 



^mSf5f^E^m2TSl3#31# 


@Int. CI. ' 

C 23 F 1/26 

A 61 C 8/00 

A 61 F 2/28 

A 61 L 27/00 

B 24 B 1/00 


m 9 

2 . n Sff to « H 

S CO 7 y <fc ★ ?« » ( H F ) * (S flt i: !E ii A 2P -li 

«ttill~10wt%««COj«B9<t7K9R <H,o,) 
tti:iOfi^?f«««t: 1 0-6 0 ^^^^^^t i> 

3. ^m(7>i$muvtm 


co«^n#;!)'ffl«iF^vcfiiA • i9^iur«:J^aiffi% 

at)-«2&1?'i::^i:£i: Lr»«fi0XC<ti9Rmcoi 

> **aitteoii©tcr7XTis«tci-5saDiioxS: 


-455- 


<o^.^,t Lxit^ji^ntiixM. { w R'j . ^ ® m 1? ) 

P355-1 20864 tcJ:-DT^/aa«ltagBM^ 
ffitClOnm'-lOOOnm (0. Ol^lm-l 

IS ^ :0 r 0 ^ 5> -C li <c . i: K 6 p«i a ^ >t 
« L T * . 

* » ^ n >Fi i: se a <;d |!^ ^ n fi ^ 5 

m . ipi^ffiSO. 5 - 5 A m C0^:tBC7)i!?r«I;t 

fi««:3>sa-;i/t4c:t>it^6e-CAi. hf 

filta§a (-tC^^*5t±10-100MmtEt> 


Mra^-3-MBG79 (2) 

^•Fi^?Lfill-10^m. ¥t^a?$0. 5-5;im 
ti * Ac , ± E K » ^ HJ,iaa t U r 1 6 w t % 

ii«<D 7 i/ Ik^tC^K (HF) ;*C^?$tc±ffi^A5lS 
sal S: 3 0 3 ^raa3l»^ 6 C fc . |^v> 

*»tti:l-'XOwt?6«ieo9;fta<t:7K3(? (H, 
O,) tt£fl5ffi'&;?}cj»ffii:i0-6 0|j?a«jias 

S^»ai:trc07yYfc7K9»ltt (HF) TfcrS^Stit 

? a? < y -r ^ r ffir E t f- J: ^ t: i/ - y X V 

i^' ^ 5e « t f f A» ^ < 3fc 5 *!) -c ^9 . 

5 V - ■/ X y , jR^t r/ & )5; «) A* tC T 

^yi^. « t tf <0 ¥ » (t a i Ac <fc v> . H . O , 
»<0»^ttHF«5j54:(HIC|ia5oP)ja5|, Bn*.J/^ 

jsc^A'^r^a. »zft^fffl^io-6otJri:b)^ 


-456- 


?.^rnT-3-MGG79 (3) 


« 3 I*} » 


fR 1) 


0.6 


0.6 


2.1 


3.5 


4SHF li^pa. 4%HF + 8JH.O, tfSmTS^fia" 


4SUF 2i^m, 4%HF+aXH,0, ftfiiS iStJ-'O 


8JHF M>fJJ. 4%HF + 8SH,0, IS^tW 


2.5 


2.5 


2.4 


3.2 


2.9 


"XT 


3.3 


"7X 


i/ i> - :r X y »y ^: tf tt/j V 


4YHF i^>r4l. 8i;a,o, 


3.4 


2.4 


3.4 


xr 


1.8 


^ii. ;^t'iey h(;^)t|Jt: 2-5/1. 


SWIE 


4SHF 8<H,0. 


"XT 


3.6 


_1_ 


6.5 .-4 10 t'y h < ^ t?, 


mE 


(tt) 
1 . 

2. 
3. 


aJSffi)» t ti«^<7) IS] tc -3 i >T CO SIS t: 38 4 L f- ?g« % Srr , 
6. IHl*£OaftttaflOTta?-«»fl:?KJ;»JW<JiilLr::t.';)T?Jbi. 


ii:j.T ^iz^U t^t) k L tit ^'^ ^ B i 0) 

tc o r K P3 ^ i ; 

(1) aaa{t±tfwai'CO*»i0fa(7)Jtt!E6^1(73 
0 It 1 0) itQ < i/ 3 y b rj . \^ 

(2) ifc«WlOti<^&HFiaaSrLA::tiC0a 

;!^^ 7L » A< 2/ Y - y X i/ ( a a a gp ) ku\. 

(3) 3^»Mit7)in<itt!!:«2<7)HF»a^ra 

$:l/2i:L, m C ttv^ r H F + H, O. ffl-g-tt 

>c SH ^> t n -C ( a a JK 25 Xi' ;K V t:f T * T ^ ) 
t if tl v> . 

(4) 2 <^^D < itttfi?! 2 H F iGS i: fPl 

?i! J; ^ ic ^ « 1 t « « >i: m ^ t o T -6 . 
(10) ^««l-5k:J^r. HF(0«StL< 

a) HF«iai:J:oT^?»<i:«ffiA^tt«SnT 
4('»C0k^yS;i^i^ia$n, fi!v^THFtH,0,i: 

b) a»atttLTHF^^*rH.O.*»fir) 
«^(1^9tt>)*i/+-yx-yi/\ $*^tttlfCO?^^tC 

c) SfT^aT) H F (^SiK, ffiil^lBlconttll.): 

« . 


?*r-?1^3-11GG79 (4) 

(5) HFS!ig$:||5£fi^2CD2fS0$ri8;5>tt-C0l 

t>t^l±¥J55cO$D< h7LliX>>if;^2jlgtctS;^1- 
^ t ^ »c :A: S 4* t* ^ h 0 /Jx ^ /j: ( 1 - 3 ;x m ) 

0 tr y h A* IZ «r> ^ n - :/ X , ife til t If ;5» 

(6) H F S: bIII^OTO l/2i: L C 

< a ffi W g <fc a $ vx . Y - t;^ X y i/' . ^ t 
If t± « ^ * 4 r CO e « -C It 'ii* E fig t . 

(7) HF(OaiKS:g|0SWl'-3<^2f&Cbig 

(8) ai&iltti;U-CH,0.*?S?ftm5fiiffli> 
y *>• , « i: tf « ^ Ti^ ;s »3 *t i . 

(9) ^»«i©ai6-«ttimi^a»SKjnfl5r 

1 5«»i:Lfc5?ifcW20t,<^tt:^]S9J:yB^(iX»» 
Ulttfiat J: S 1 - 1 0 M m , 

•ca«ai:Lri^7y<fc*3RMtaBI<t;K«i:(^ 
as ^ i r i: £fi * i ^ CO tf n A: iW ft A' ^5 i . 

diRA Jil % $ $ 

f^SA ^a± 86235) M 


-458- 




?jrn^3-HGG79 (6) 

^ m. w it^) 

s£ 2 * 8- ^ a-« a 


1 . Utff ^TJX 

^ffiSt 1 ^«»HS! 2 8 2 5 7 0 ^ 

2 . |g ^ «^ 

t; -t (0 ^ ffi i& ^ 

Hi^fe ill II # $ 

tt^ M^S5fSE«^2T@13^3 1^ 
^ :i A t^f ii: 

f^a« A A ^ - 
4 . -f^SA =f 5 5 0 

#a±(6235) ^ii 5F 55 ^HiS 

a 06-443-4990-7559 



5 . ^SiE^^f^ a 

i^fi^ 2^2^279 (%bSB) 

6 . liiECDJtft 

7 . ?iiE CO F*3« 

(L) r(aa5c0ffim<i:SftB^JS:B'Jtf:«^ii6*J^E-r6- 
(2) SiJ«(7)iiU0ffi'^j£^S^^ rmi0-?(5 

(2)@ffi!r|gl(a-M90J (filiE) iii 

- ie^± - 


4 . 0 a! CO fflf * Ji: 5ft ( ?i iE ) 

CD^ffiC0lSffl(O^»ifiS:^t-ta^Blt«j^¥^ (X2 
000) , «20tttt«:f^2<oa^(O*SacOfi9ii 
S:^i^-rS?-®««^JC (X2000) , 3R3@l± 

^ (X2000) , m ^ ^^t%^m2<o^%a>t^ 
a(o«i6&?T^i-s^®««i?K (X 2 0 0 0 ) . 

®t«M^K (X 2000) . i?56(ai±llfiS«?^4(0 

aEO!)«^&co«ias:.Tt-rta^^^«Js^]a (x2o 

00) , |g 7 5 cO^anCOISft coffiiS 5: 

iKi-ia^isi«ta^« (X 2 0 0 0 ) , gg8[5iii^ 

(X2000) , ?B90lt^»W2COS®cOlSa 
(OffiifiSr^5^^«^^«^¥^ (X 2 0 0 0) ^ $> 


-460- 




FIG. 1 


m 2 m 



FIG. 2 


|g 3 



FIG. 4 



FIG. 6 



FIG. 8 


m 9 m 



FIG. 9 



II United States Patent and Trademark Office 


APPLICATION N'O. 


FILING DATE 


09/237,605 


30223 


01/25/1999 


7590 


07/23/2004 


JENKENS & GILCHRIST, P.C. 
225 WEST WASHINGTON 
SUITE 2600 
CHICAGO, IL 60606 


FIRST NAMED INVENTOR 


UNITED STATES DEPARTMENT OF COMMERCE 
United Sures Patent and Trademark OfTice 

Adtiress: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 ^y/r-xv / 


ATTORNEY DOCKET NO. CONFIRMATION NO. 


RICHARD J. LAZZARA 


JUL 


IMPI.035-1 


7280 


EXAMINER 


PREBILIC, PAULS 


ART UTm'IT 


PAPER NUMBER 


3738 

DATE MAILED: 07/23/2004 


Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 10/03) 



Mppiicaiion No. 

Applicant(s) 

Off ICQ Action Summan/ 

09/237,605 

LAZZARA ET AL. 




Examiner 

Art Unit 



Paul B. Prebilic 

3738 



Period for Reply ^^rrfmunicauon appears on me cover sheet with the correspondence 

?uT2A.!fK'5o?J^'^^"^°^^ ^^'"^^ f'^PLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. " 

" fft^SK"rlltJjZ-?«fJ*^)'K"'"^^ ^ ^36(a). In no event, hovvever, may a reply be timely filed 

aner SIX (6) MONTHS from ttw mailing date of this communication h r «» "mBiy iiiea 

^Tc^r.T^iy " "--^rt^, even . time., fiUKt, nSy redl.^ In^ 

Status 

Responsive to communication(s) filed on 12 April 2004 . 
2aM This action is FINAL. 2b)n This action is non-final. 

3) 0 Since this application is in condition for allowance except for fomial matters, prosecution as to the merits is 

closed- in accordance with the practice under Ex parte Quayle, 1935 CD. 11. 453 O.G. 213. 
Disposition of Claims 

4) S Claim(s) 11-16.51 and 57-7 R is/are pending in the application. 

4a) Of the above daim(s) is/are withdrawn from consideration. 

5) 0 Claim(s) is/are allowed. 

6) S Claim(s) 11-16.51 and 57-75 is/are rejected. 

Claim(s) is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)D The drawing(s) filed on is/are: a)^ accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction Is required if the drawing(s) is objected to. See 37 CFR 1 121(d) 
1 DG The oath or declaration is objected to by the Examiner. Note the attached Office Action orfomi PTO-152. 
Priority under 35 U.S.C. § 119 

12)D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (0- 
a)n All b)n Some • c)n None of: 

1 .□ Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 

* See the attached detailed Office action for a list of the certified copies not received. 


Attachinent(s) 

1) □ Notice of References Cited (PTO-892) 

2) D Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) U Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 

Paper No(s)/Mail Date . 


4) □ Interview Summary (PTO-413) 

Paper No(s)/Mail Date 

5) 0 Notice of Informal Patent Application (PTO-152) 

6) □ Other: . 


U.S. Patem and Trademark Office 
PTOL-326 (Rev. 1-04) 


Office Action Summary 


Part of Paper No./Mail Date 072204 


Application/Control Number: 09/237,605 
Art Unit: 3738 


Page 2 


Claim Rejections - 35 USC 112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the 
manner and process of making and using it, in such full, clear, concise, and exact 
terms as to enable any person skilled in the art to which it pertains, or with which it is 
most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claims 1 1-16, 51 , and 60-75 are rejected under 35 U.S.C. 1 12, first paragraph, 
as containing subject matter which was not described in the specification in such a way 
as to reasonably convey to one skilled in the relevant art that the inventor(s), at the time 
the application was filed, had possession of the claimed invention. The terminology 
"uniform array of irregularities" or "substantially uniform array of irregularities" to 
described the degree to which the native oxide layer is removed or the uniformity of the 
roughness lacks original support and/or there is no guidance as to its affect on the 
metes and bounds of the claim language. Since there is no guidance in the original 
specification, it appears that even a bulk etched metal implant surface would be 
substantially uniform in roughness. Moreover, "substantially" is a broad terni. In re 
Nehrenberg, 126 USPQ 383 (CCPA 1960) and see MPEP 21 73.05(b) which is 
incorporated herein by reference. The specification fails to provide some standard for 
measuring that degree. Therefore, one of ordinary skill would not know what degree of 
roughness or native oxide layer would fall within the claim scope and what would not. 
The controlling case law appears to be that of In re Mattison, 184 USPQ 383 (CCPA 
1960). It states: 

We are not persuaded by the board's reasoning that one skilled in the art 
would not be able to determine the scope of the claimed invention in terms 
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of a specified percentage value. General guidelines are disclosed for a 
proper choice of th e substituent Ed together with a representative number 
of examples , (emphasis added here) 

The Board of Appeals was reversed because there were general guidelines as 
to what constituted a substantial increase. This is not the situation here where there are 
no guidelines in the specification, and the prior art does not give one a clear picture as 
to what constitutes a substantially uniform roughness and what does not. This is a 
chtical and defining limitation of the claim and it must be clear as to what falls within its 
scope. 

It is noted that the specification only uses the terminology "substantially uniform 
array of irregularities" to describe the resulting surface, and the Applicants' remarks 
suggest that removing substantially does not improve clarity; see page 8, first full ry>' 
paragraph of the response filed April 12, 2004. For this reasons, both "substantially ^ 
uniform array of irregulahties" and "uniform array of irregularities" is considered 
inadequately described. 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and 
distinctly claiming the subject matter which the applicant regards as his invention. 

Claims 11-16, 51, and 60-75 are rejected under 35 U.S.C. 1 12, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. The scope of the claims is 
indefinite because of the ambiguity presented by the "substantially" terminology 
discussed in the 35 USC 112, first paragraph rejection. 


Application/Control Number. 09/237,605 
Art Unit: 3738 


Page 4 


Regarding claims 11-16, 51, and 60-67. the new language "without contacting 
said metal with non-titanium particles" appears to have two meanings, and thus, the 
scope is considered indefinite. In particular, it appears that his phrase means both 
contacting the surface with titanium particles and not contacting the surface with any " 
particles whatsoever. 

Claim Rejections Based Upon Prior Art 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

?ubt'usro?on" s^l! ^ P^'"»ed Publication in this or a foreign country or in 

TunZ states ''''' '° '^'^ °' «PP«^««°" Patent in 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 


Claims 11-16 and 57-59 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Haruyuki et al (the translation of Japanese patent JP3146679A2) in 
view of Krueger (US 4.826,434). Haruyuki discloses an acid etched titanium implant 
surface with recesses having average depths of 0.5 to 5 microns; see the abstract and 
the "Technical Field" paragraph on page 2. Haruyuki discloses making dental repair 
and biorepair members including bone fixation devices and artificial dental roots, but 
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fails to disclose implants made with threads as claimed. However, Krueger teaches that 
it was known to make dental implants with threaded surfaces in order to sufficiently 
anchor the device into the bone. Hence, it is the Examiner position that it would have 
been obvious to put threads on the Haruyuki dental implants in order to allow them to be 
securely and quickly inserted into a bone hole without sliding out therefrom. 

With regard to the new limitation pertaining to the minimum consumption of 
metal, the Examiner asserts that this process step would not affect the final surface 
property, and thus, the resultant product would be the same as one where there was a 
more than minimum consumption of metal; see MPEP 21 1 3, which is incorporated '--^ 'f 
herein by reference thereto. 

With regard to claims 12 and 57-59, the Examiner posits that since a similar type 
of etching process is used to form irregularities on the surface of the same material as 
claimed that the surface irregularities of Haruyuki would inherently be the same as 
those set forth in the claims; i.e. cone-shaped and/or spaced about the prescribed 
distance. 

Furthermore, upon review of Exhibit 1 and Exhibit B, Comparative Example 2 of 
the Dr. Gubbi declaration filed June 30, 2003, the Examiner concluded that the prior art 
treatments do result in cone-shaped elements; see the micrographs thereof and 
compare to the micrographs of Exhibit A. Thus, this evidence is used as evidence that 
cone-shaped elements are inherently present on the surface of Haruyuki. 

Claims 51 and 60-75 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Haruyuki et al (the translation of Japanese patent JP3146679A2) in view of Niznick 
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(US 5,571,017). Haruyuki meets the claim language as explained supra but fails to 
teach both a roughened region and an unroughened or other region, the tapered 
section, and the self-tapping section as required by the claims. However, Niznick 
teaches that it was known in the art to have different regions of roughness where the 
roughened portion begins below the top surface, a tapered section, and a self-tapping 
feature; see the abstract, Figure 1, column 2, lines 1-12, column 2, line 66 to column 3, 
line 24, column 4, lines 22-37, column 4, line 56 to column 5, line 6, and column 7, lines 
9-24. Hence, it is the Examiner's position that it would have.been_obvious to have a 
smoother head portion in the Haruyuki invention for the same reasons that Niznick has 
the same. 

Response to Arguments 

Applicant's arguments filed April 12, 2004 have been considered but they are not 
persuasive. 

In response to the argument that the Section 112, first paragraph rejection should 
be withdrawn, it is noted that the specification only uses the terminology "substantially 
uniform array of in-egularities" to describe the resulting surface, and the Applicants- 
remarks suggest that removing substantially does not improve clarity; see page 8, first 
full paragraph of the response filed April 12, 2004. For this reasons, both "substantially 
uniform array of irregularities" and "uniform array of irregularities" is considered 
inadequately described. This is due to the fact that the case law cited in the rejection 
suggests a broad interpretation should be used, but the Applicants' arguments and 
specification suggest a narrow interpretation for this language. Therefore, the Examiner 
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suggest deleting the language both of these phrases entirely so that there is no 
confusion in this regard. 

In response to the Applicants' argument that the "substantially" objection should 
be withdrawn, it is the Examiner's position that since there is a lack of guidance in this 
regard, it would not be proper to withdraw the rejection. This is due to the fact that the 
case law is relatively clear as to what is required and the present disclosure falls short 
of that standard. 

The Applicants argue that Figure 1 of the present specification shows a 
substantially uniform texture while Figure 3 does not. However, the line between the 
two has not been made clear. It is not clear whether device with a smaller area than 
that shown in Figure 3 would constitute a substantially uniform texture. 

in response to the arguments directed against the Haruyuki rejection that 
Haruyuki uses acid treatment to smoothen the surface not roughen it as alleged 
Krueger teaches, the Examiner asserts that Haruyuki does not teach smoothening the 
surface. Rather. Haruyuki explains that there is an optimum surface characteristic to 
obtain for cell adhesion and ongrowth. Acid treatment with a too strong acid (over 6% 
HF) leads to too large of pores sizes while a too weak acid (under 1% HF) leads to too 
small of pores sizes; see page 4. left column of the translation. Smoothness is not 
explicitly discussed. Rather, only rough edges and pores sizes are discussed. 
Furthermore, the fact that Harayuki wants to optimize pores size and depth to promote 
cell attachment does not teach away from Krueger. but instead teaches a way of 
achieving what both references desire: cell attachment and ongrowth. 
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Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 

the advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the date of this final action. 

Applicant should specifically point out the support for any amendments made to 
the disclosure, including the claims (MPEP 714.02 and 2163.06). Due to the procedure 
outlined in MPEP 2163.06 for interpreting claims, it is noted that other art may be 
applicable under 35 (JSC 102 of 35 USC 103(a) once the aforementioned issue(s) is/are 
addressed. 

Applicant is respectfully requested to provide a list of all copending applications 
that set forth similar subject matter to the present claims. A copy of such copending 
claims is respectfully requested in response to this Office action. 

Any inquiry concerning this communication or earlier communications from the j 
examiner should be directed to Paul Prebilic whose telephone number is (703) 300 *- < ^ 
290SPThe examiner can normally be reached on Monday-Thursday from 6:30 AM to^^^ 
5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Corrine McDermott, can be reached on (703) 308-21 1 1 . The fax phone 
number for this Technology Center is (703) 872-9306. 
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Any inquiry of a general nature or relating to the status of this application should 
be directed to the Technology Center 3700 receptionist whose telephone number is 
(703) 308-0858. 
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Primary Examiner 
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INFECTION-BLOCKING DENTAL IMPLANT 


CROSS REFERENCES TO RELATED APPLICATIONS 

This application is a continuation-in-part ofU,S. Application No, 08/778,503, 
filed January 5, 1997, now issued as U, S. Patent No. 5,863,201, which is a non- 
provisional application claiming the benefit ofU, 5. Provisional Application No. 
60/009,592, filed January 4, 1996 and which is also a continuation-in-part of U.S. 
Application No. 08/607,903, filed February 27, 1996, now issued as U.S. Patent No. 
5,876,453, which claimed priority of PCT/95/1 5,576, filed November 30, 1995, and 
which is a continuation-in-part of US. Application No. 08/351,204, filed November 
30, 1994, now abandoned. 

FIELD OF THE INVENTION 

This invention relates to dental implants intended for insertion in a hole provided 
in living jawbone for eventual support of artificial teeth. It is illustrated as realized in a 
cylindrical dental implant having a screw thread or screw threads on its outer surface, 
but it is not limited to that type of implant, and is applicable to all types of implants 
which share the general characteristic that while they are fitted into the living jawbone 
they extend out of it through the overlying gingival into the mouth wherein they support 
artificial teeth. 

BACKGROUND OF THE INVENTION 

The part of a dental implant that is in the living jawbone should have a 
roughened surface confironting the host bone for bonding with the bone, and the part of 
the same implant that is exposed in the mouth should have a smooth surface because a 
rough surface in that location might provide a site where bacteria can attach and 
proliferate. For hygienic reasons the exposed surfaces of the implant should be smooth, 
while for osseointegration purposes the surfaces of the implant confironting the host 
bone should be rough. Experience over many years has taught dentists practicing 
implantology that approximately eighteen months after an implant has been successfiilly 
placed in the jawbone of a patient and is performing its task of supporting artificial 
dentition, the bone surrounding the implant irmnediately beneath the overlying gingival 
tissue will in most cases be found to have receded a small distance, exposing to the soft 
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tissue a portion of the roughened surface of the implant which had been in bone. This 
phenomenon is illustrated in a book by Branemark, Zarb & Albrektsson entitled 
"Tissue-Integrated Prostheses" 1985, p56, Fig. 1-46. This event, occurring as it does 
beneath the gum tissue surrounding an artificial tooth, is not immediately visible. In 
5 spite of the most diligent hygienic practice, it presents the danger that bacteria which 
succeed in penetrating between the tooth and its surrounding tissue may attach 
themselves to the roughened surface, and there proliferate, and bring about an infection 
putting the implant and the tooth it supports in danger of failure. 

In U.S. 4,988,299 an implant is disclosed which has a threaded portion and a 

10 smooth neck portion. No reference is made to roughening of the threaded portion or 
how smooth the neck portion should be. The neck portion is defined by having a 
diameter between the "core" diameter of the threaded portion and the outer diameter of 
the threads and it is disclosed to have a curved surface. The neck portion is said to have 
an axial length exceeding the settlement in bone level and it is intended to avoid 

1 5 exposure of the threads. 

SUMMARY OF THE INVENTION 

The present invention relates to an implant which is roughened to improve 
osseointegration with the bone but which does not provide a surface which can facilitate 
infection. 

20 Observations based on practical experience of one of the present inventors over 

the past ten years or more have revealed that the recession described in the above- 
mentioned book tends to stop at the level where the implant places a load on the host 
bone. In a screw-type implant this level is approximately the beginning of the first turn 
of the screw thread near the gingival end of the implant. However, these observations 

25 also indicate that the stopping level is not precisely the same in all cases, and that in 

some cases the first thread may be exposed. At times, more than one thread is exposed, 
perhaps up to three threads. 

According to the invention as illustrated in the accompanying drawings, the 
portion of the implant which has a roughened surface is limited to that portion which 

30 can be expected to remain in contact with the host bone after the expected bone 

recession has taken place. The head portion of the implant and the immediately-adjacent 
part of the heretofore roughened portion, including the initial part of the screw threads, 
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are made smooth. Preferably one to three threads will be left smooth, not roughened. 
Typically, a length of about 3nim below the top surface of the implant will be left 
smooth and not roughened with the remainder of the implant. Because the amount of 
bone that recedes will vary with different patients, one or more smooth threads may 
remain permanently in the bone along with the roughened threads. Although these 
smooth threads may not load the bone to the same degree as the roughened threads, 
nevertheless the smooth threads will still add significantly to the bone loading. 

Since the exact amount of bone recession that will occur in a given patient 
cannot be determined in advance of the event with precision, the invention is usefiil to 
minimize the danger of infection from this source, that is, to block the infection. Good 
hygienic practice will continue to be required of the patient. With the invention, such 
good practice can be expected to be more fruitfixl than heretofore. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is described in greater detail with reference to the accompanying 
drawings, in which: 

FIG. 1 is a side elevation of a dental implant according to the invention; [[and]] 
FIG. 2 is an end view of the dental implant of FIG. 1 . 
FIGS. 3 A and 3B are scanning electron micrographs ("SEMs") of two 
titanium dental implants prepared in accordance with the present invention; 
FIGS, 4A and 4B are SEMs of the same implants shown in FIGS. 3 A and 3B, 
at a higher magnification level; 

FIG. 5 is a graph of the results of an Auger electron spectroscopic analysis of 
a titanium surface that has been exposed to air; 

FIGS. 6A and 6B are SEMs of two titanium dental implants prepared in 
accordance with the present invention; and 

FIGS. 7A and 7B are SEMs of the same implants shown in FIGS. 7 A and 78, 
at a higher magnification level. 

DETAILED DESCRIPTION OF THE INVENTION 

The implant 10 has a head portion 12, a neck portion 14 and a main body 16 
which is roughened on its outer surface in the region 18. Such implants are normally 
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machined from titanium or a titanium alloy and are smooth, until a portion is roughened 
to facilitate osseointegration with bone. The head portion 12, the neck portion 14, and a 
small region 20 of the main body 16 immediately adjacent the neck portion, 
encompassing the first to third thread tums, are smooth. To achieve this result the 
5 portions of the implant intended to remain smooth during and after the roughening 
procedure may be covered during that procedure. For example, if the roughening 
procedure includes an acid-etching step or steps, these parts may be covered with a 
suitable wax prior to immersing the implant in the etching acid. A preferred method of 
roughening the surface is disclosed in copending U. S. patent application Serial No. 

1 0 08/607,903 5.876A53 mentioned above and incorporated by reference herein. The 
process has two steps, the first being removal of native oxide from titanium by contact 
with an aqueous hydrofluoric acid solution, followed by etching with a mixture of 
sulfiiric and hydrochloric acids. 

When the implant 10 is first installed in a bore prepared for it in a patient's 

1 5 jawbone, the implant is buried in bone up to and including the head portion 12, to the 
level indicated by line A - A in figure 1 . The healing phase then begins, during which 
new bone is formed close to the immobile, resting implant, and the implant will remain 
buried in the bone, up to the head portion. All the implant, including the neck portion 
12, will confront the host bone in the early part of the healing phase. Thereafter when 

20 the implant is loaded and the remodeling phase begins (overlapping the healing phase) 
during exposure to masticatory forces, the newly formed bone remodels under the 
applied load until, after about eighteen months, a steady state is achieved. In this state 
the anchoring bone will be found to have undergone a reduction in height (bone 
recession) immediately adjacent the implant. The amount of this recession can vary from 

25 case to case, between the level indicated by the solid curved lines 30 and the level 

indicated by the broken curved lines 32, for example, exposing the head portion 12, the 
neck portion 14 and some or all of the immediately adjacent region 20 of the threaded 
main body 16. Li some cases region 20 may extend fiirther, up to about the third thread. 
Another way to define regions 14 and 20 is that roughening of the implant begins about 

30 3mm below the upper flat surface 1 5 of the implant 10, which receives connecting parts 
of the dental restoration. 
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According to the invention, that region 20 immediately adjacent to the neck 
portion 14 of the implant is maintained smooth so that when the remodeling phase is 
completed, there will be little or no roughened implant surface exposed to the soft tissue 
under the dental restoration that is supported on the implant. The exact dimensions of 
the smooth region 20 cannot be precisely established for all cases. A length 
corresponding to about one turn of the screw thread is suitable for many cases, but up 
to three threads may be left smooth. 

The native oxide layer that forms naturally on titanium when it is exposed to 
air is actually a combination of different oxides of titanium, including TiO, Ti02, 
Ti203 and TIsOa. The concentration of these oxides in the titanium body diminishes 
with distance from the surface of the body. The oxide concentration may be measured 
in an Auger spectrometer. 

Auger electron spectroscopy (AES) measures the energy of Auger electrons 
produced when an excited atom relaxes by a radiationless process after ionization by 
a high energy electron, ion or x-ray beam. The spectra of a quantity of electrons 
emitted as a function of their energy reveal information about the chemical 
environment of the tested material One of the major uses of AES is the depth 
profiling of materials, to reveal the thickness (depth) of the oxide layer on the surfaces 
of materials. These Auger electrons lie in an energy level that extends generally 
between the low energy level of the emission of secondary electrons up to the energy 
level of the impinging electron beam. In this region, small peaks will occur in the 
spectra at certain energy levels that identify the existence of certain elements in the 
surface. 

As used herein, the term "native oxide layer'' refers to the layer which extends 
from the surface of the material to the depth at which the energy of the peak-to-peak 
oxygen profile as measured in an Auger electron spectrometer decreases by one-half 
For example, in the peak-to-peak oxygen profile reproduced in FIG. 5, the thickness 
of the native oxide layer was 130 Angstroms, which is the depth at which the oxygen 
profile dropped to half its maximum intensity. Thus, removal of a 1 30-Angstrom layer 
from the surface of the titanium body would remove the native oxide layer 

The manner in which the surface of the implant is roughened and the resulting 
surface topography will now be described. According to one aspect of the present 
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invention, the native oxide layer is removed from the surface of a titanium implant 
prior to the final treatment of the surface to achieve the desired topography. After the 
native oxide layer is removed, a further and different treatment of the surface is 
carried out in the absence of unreacted oxygen to prevent the oxide layer from re- 
5 forming until after the desired surface topography has been achieved. It has been 
found that this process permits the production of unique surface conditions that are 
substantially uniform over the implant surface that is so treated. 

Removal of the native oxide layer can be effected by immersing the titanium 
implant in an aqueous solution of hydrofluoric (HF) acid at room temperature to etch 

10 the native oxide at a rate of at least about 100 Angstroms per minute, A preferred 
concentration for the hydrofluoric acid used in this oxide removal step is 15% 
HF/H2O. This concentration produces an etch rate of approximately 200-350 
Angstroms per minute at room temperature, without agitation, so that a typical native 
oxide layer having a thickness in the range from about 70 to about 150 Angstroms can 

15 be removed in about one-half minute. Other suitable etching solutions for removing 
the native oxide layer, and their respective etch rates, are: 

50% HF—etch rate about 600 to 750 Angstroms/min, 
30% HF—etch rate about 400 to 550 Angstroms/min. 
20 1 0% HF-etch rate about 1 00 to 250 Angstroms/min. 

A 100% HFwas found to be difficult to control, and the etch rate was not 
determined. The preferred 15% HF solution allows substantially complete removal of 
the native oxide layer with minimum further consumption of the titanium surface after 

IS the implant is removed from the solution. 

The native oxide layer may be removed by the use of other acids, or by the use 
of techniques other than acid etching. For example, the Swart et al. article cited 
above mentions the use of plasma cleaning to remove thin oxides. Regardless of what 
technique is used, however, it is important to remove substantially all the native oxide 

30 from the implant surface that is intended to interface with the living bone, so that the 
subsequent treatment of that surface produces a substantially uniform surface texture 
to promote uniform bonding to the living bone. The native oxide layer is preferably 
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removed from substantially the entire bone-interfacing surface of the implant. In the 
case of screw-type dental implants, the bone-interfacing surface typically includes the 
entire implant surface beyond a narrow collar region on the side wall of the implant 
at the gingival end thereof This narrow collar region preferably includes the first 
5 turn of the threaded portion of the implant. It is preferred not to etch the gingival end 
itself as well as the narrow collar region, because these portions of the implant are 
normally fabricated with precise dimensions to match abutting components which are 
eventually attached to the gingival end of the implant. Moreover, it is preferred to 
have a smooth surface on that portion of a dental implant that is not embedded in the 

10 bone, to minimize the risk of infection. 

The treatment that follows removal of the native oxide layer must be different from the 
treatment that is used to remove the native oxide layer, A relatively aggressive 
treatment is normally required to remove the oxide layer, and such an aggressive 
treatment does not produce the desired uniform surface texture in the resulting oxide- 

15 free surface. Thus, after the native oxide layer has been removed, the resulting 

implant surface is immediately rinsed and neutralized to prevent any further attack on 
the implant surface. The surface is then subjected to the further, and different, 
treatment to produce a desired uniform surface texture. For example, the preferred 
further treatment described below is a relatively mild acid-etching treatment which 

20 forms a multitude of fine cone-like structures having relatively uniform, small 
dimensions. Because of the prior removal of the native oxide layer, even a mild 
second treatment of the implant surface can produce a substantially uniform effect 
over substantially the entire bone-interfacing surface of the implant. 

Prior to removing the native oxide layer, the oxide-bearing surface may be 

25 grit blasted, preferably with grit made of titanium or a dilute titanium alloy. As is 
taught in the U,S. Patent No. 5,607,480, the use of a grit made of titanium avoids 
contaminating the surface of a titanium implant. Thus, for a dental implant made of 
commercially pure ("CP'') titanium, the blasting material may be CP B299 SL grade 
titanium grit. The preferred particle size for this grit is in the range from about 10 to 

30 about 60 microns (sifted), and the preferred pressure is in the range from about 50 to 
about 80 psi. 
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The surface treatment that follows removal of the native oxide layer from the 
implant surface may take several forms, singly or in combination. The preferred 
treatment is a second acid etching step, using an etch solution ('^Modified 
Muriaticetch") consisting of a mixture of two parts by volume sulfuric acid (96% by 
weight H2 SO4, 4% by weight water) and one part by volume hydrochloric acid (37% 
by weight HCl, 63% by weight water) at a temperature substantially above room 
temperature and substantially below the boiling point of the solution, preferably in 
the range from about 60X^to about 80 X^. This mixture provides a sulfuric 
acid/hydrochloric acid ratio of about 6:1. This preferred etch solution is controllable, 
allowing the use of bulk etch times in the range from about 3 to about 10 minutes. 
This solution also can be prepared without the risk of violent reactions that may result 
from mixing more concentrated HCl solutions (e.g., 98%) with sulfuric acid. This 
second etching treatment is preferably carried out in the absence of unreacted 
oxygen, and before the implant surface has been allowed to re-oxidize, following 
removal of the native oxide layer. Of course, the implants may be kept in an inert 
atmosphere or other inert environment between the two etching steps. 

The second etching step produces a surface topography that includes many 
fine projections having a cone-like aspect in the sub-micron size range. Because of the 
fine roughness of the surface, and the high degree of uniformity of that roughness 
over the treated surface, the surface topography produced by this process is well 
suited for osseointegration with adjacent bone. As illustrated by the working examples 
described below, the final etched surface consists of a substantially uniform array of 
irregularities having peak-to-valley heights of less than about 10 microns. Substantial 
numbers of the irregularities are substantially cone-shaped elements having base-to- 
peak heights in the range from about 0.3 microns to about 1.5 microns. The bases of 
these cone-shaped elements are substantially round with diameters in the range from 
about 0.3 microns to about 1.2 microns, and spaced from each other by about 0.3 
microns to about 0. 75 microns. The SEMs discussed below, and reproduced in the 
drawings, illustrate the surface topography in more detail. 

The acid-etched surface described above also provides a good site for the 
application of various materials that can promote bonding of the surface to adjacent 
bone. Examples of such materials are bone-growth-enhancing materials such as bone 
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minerals, bone morphogenic proteins, hydroxyapatite, whitlockite, and medicaments. 
These materials are preferably applied to the etched surface in the form of fine 
particles which become entrapped on and between the small cone-like structures. The 
bone-growth-enhancing materials are preferably applied in the absence of oxygen, 
e.g., using an inert atmosphere. 

The roughness of the surface to which these materials are applied enhances 
the adherence of the applied material to the titanium implant. The uniformity of the 
rough surface enhances the uniformity of the distribution of the applied material, 
particularly when the material is applied as small discrete particles or as a very thin 
film. 

A preferred natural bone mineral material for application to the etched 
surface is the mineral that is commercially available under the registered trademark 
"BIO'OSS". This material is a natural bone mineral obtained from bovine bone; it is 
described as chemically comparable to mineralized human bone with a fine, 
crystalline biological structure, and able to support osseointegration of titanium 
fixtures. 

The invention will be further understood by reference to the following 
examples, which are intended to be illustrative and not limiting: 

EXAMPLE NO. 1 

A batch of 30 screw-type cylindrical implants made of CP titanium were grit 
blasted using particles of CP B299 SL grade titanium grit having particle sizes 
ranging from 10 to 45 microns, at a pressure of 60 to 80 psi. After grit-blasting, 
native oxide layer was removed from the implant surfaces by placing 4 implants in 
100 ml. of a 15% solution ofHF in water at room temperature for 30 seconds. The 
implants were then removed from the acid, neutralized in a solution of baking soda, 
and placed in 150 ml. of "Modified Muriaticetch" (described above) at room 
temperature for 3 minutes. The implants were then removed from the acid, 
neutralized, rinsed and cleaned. All samples displayed very similar surface 
topographies and a high level of etch uniformity over the surface, when compared 
with each other in SEM evaluations. Consistency in the surface features (peaks and 
valleys) was also observed. The SEMs in FIGS. 3 A, 3B, 4 A and 4B show the surfaces 
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of two of the implants, Sample A-1 and Sample A-4, at magnifications of 2, 000 and 
20,000, It will be observed that the surface features over the areas shown are 
consistent and uniform. The scale shown on theX20,000 photographs is J 
micron=0.564 inch. At this magnification the surfaces appear to be characterized by 
a two-dimensional array of cones ranging in height (as seen in the SEMs) from about 
0.17 inch to about 0.27 inch; the base diameters of these cones varied from about 
0J7 inch to about 0.33 inch. Converting these numbers to metric units on the above- 
mentioned scale (1 micron=0.564 inch) yields: 

cone height range (approx,)=0.30 to 0.50 micron 

cone base diameter range (approx.)~0,30 to 0. 60 micron. 

The same degree of uniformity was found in all the samples, and from sample 
to sample, at magnifications of 2,000 and 20,000, as compared with similar samples 
subjected to bulk etching without prior removal of the native oxide, as described in 
EXAMPLE NO. 2 below. 

EXAMPLE NO. 2 

Four of the implants that had been grit blasted as described in EXAMPLE NO. 
1 above were placed in 150 ml. of "Modified Muriaticetch" for 10 minutes. The 
implants were then removed, neutralized, rinsed and cleaned. SEM photographs taken 
at magnifications of 2,000 and 20,000 showed that the bulk etch solution failed to 
remove the native oxide layer after 10 minutes in the etch solution. The failure to 
remove the native oxide layer (100-150 Angstrom units thick) resulted in a non- 
uniformly etched surface, as depicted for example in FIG. 3 of U.S. Patent No. 
5,876,453, In areas of the implant surfaces where the native oxide was removed, the 
topography was similar to that observed on the implants in EXAMPLE NO. 1. 

EXAMPLE NO. 3 
The procedure of this example is currently preferred for producing 
commercial implants. A batch of screw-type implants made of CP titanium were 
immersed in a 15% solution ofHF in water at room temperature for 60 seconds to 
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remove the native oxide layer from the implant surfaces. A plastic cap was placed 
over the top of each implant to protect it from the acid. The implants were then 
removed from the acid and rinsed in a baking soda solution for 30 seconds with 
gentle agitation. The implants were then placed in a second solution of baking soda 
for 30 seconds, again with agitation of the solution; and then the implants were rinsed 
in deionized water. Next the implants were immersed in another solution of two parts 
by volume sulfuric acid (96% by weight H2 SO4, 4% by weight water) and one part by 
volume hydrochloric acid (37% by weight HCl 63% by weight water) at 70°Cfor 5 
minutes. The implants were then removed from the acid and rinsed and neutralized by 
repeating the same steps carried out upon removal of the implants from the HF, All 
samples displayed very similar surface topographies and a high level of etch 
uniformity over the surface, when compared with each other in SEM evaluations. 
Consistency in the surface features (peaks and valleys) was also observed. The SEMs 
in FIGS. 6A, 6B, 7 A and 7B show the surfaces of two of the implants. Sample 705MB 
and Sample 705MC, at magnifications of 2,000 and 20,000. It will be observed that 
the surface features over the areas shown are consistent and uniform. The scale 
shown on the X20,000 photographs is 1 micron=0.564 inch. At this magnification the 
surfaces appear to be characterized by a two-dimensional array of cones ranging in 
height (as seen in the SEMs) from about 0.17 inch to about 1.128 inch; the base 
diameters of these cones varied from about 0.17 inch to about 1.128 inch. Converting 
these numbers to metric units on the above-mentioned scale (1 micron=0.564 inch) 
yields: 

cone height range (approx.)~0.30 to 2.0 microns 

cone base diameter range (approx.)=0.30 to 2.0 microns. 

The same degree of uniformity was found in all the samples, and from sample 
to sample, at magnifications of 2,000 and 20,000, as compared with similar samples 
subjected to bulk etching without prior removal of the native oxide, as described in 
EXAMPLE NO. 2 above.— 
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CLAIMS 

1 . A dental implant having a head portion, a neck portion, and a threaded portion 
2 for contact with bone wherein said head and neck portions are provided with a smooth 

surface for blocking infection and said threaded portion is roughened to promote 
4 osseointegration with bone while leaving at least one thread adjacent said neck portion 
smooth and unroughened. 

2. A dental implant of claim 1 wherein up to three threads adjacent said neck 
2 portion are left smooth. 

3 A dental implant of claim 1 wherein a length of about 3 mm of said implant 
2 including said head, neck, and adjacent threaded portions is left smooth. 

4. A dental implant of claim 1 wherein flie head, neck, and threaded portions left 
2 smooth have a surface created by machining. 

5. A dental implant of claim 1 wherein said implant is titanium or a titanium alloy 
2 and said roughness is created by a two-stop process in which the native oxide is 

removed by contact with an aqueous hydrofluoric acid solution and followed by etching 
4 of the resulting surface with a mixture of sulfuric and hydrochloric acids. 

6. A dental implant comprising 

2 (a) a roughened bottom portion for facilitating osseointegration with bone; 

(b) a smooth neck portion adjacent said roughened portion for contact with 
4 gingival tissue; and 

(c) a smooth head portion adjacent said neck portion for receiving a dental 
6 restoration; wherein said roughened portion of (a) is threaded and at least one thread 

adjacent said neck portion is left smooth and unroughened. 

7. A dental implant of claim 6 wherein up to three threads adjacent said neck 
2 portion are left smooth and unroughened. 
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8. A dental implant of claim 6 wherein the length of said head, neck, and smooth 
threads is a total of about 3 mm. 

9. A dental implant of claim 6 wherein the head, neck, and threaded portions left 
smooth have a surface created by machining. 

10. A dental implant of claim 6 wherein said implant is titanium or titanium alloy 
and said roughness is created by a two-step process in which the native oxide is removed 
by contact with aqueous hydrofluoric acid solution and followed by etching of the 
resulting surface with a mixture of sulfuric and hydrochloric acids. 
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ABSTRACT 


An infection-blocking dental implant in which a threaded portion which contacts 
bone is roughened except for up to three threads which may be exposed by bone 
recession after implantation, which have a smooth surface . Preferably, the implant is of 
titanium or titanium alloy and the threaded portion is roughened by a two-step acid 
treatment. 
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Dear Sir: 

1. Prabhu Gubbi. declare that: 

A. I reside at 4445 SW Oakhaven Lane, Palm City, FL 34990. 

B. I have degrees in Mechanical Engineering and Foundry Engineering from 
Bangalore University, India. I also have a Ph.D. degree in Materials Engineering from Auburn 
University. Since receiving my Ph.D.. I have been employed as an engineer with several 
corporations where I have worked as a materials scientist. Currently, I am a materials scientist 
with Implant Innovations, Inc CST). 

C. In the course of my work at J/. I have examined numerous surfaces of objects 
used in dental implantology. One of the machines that I use to examine these surfaces is a 
Scanning Electron Microscope (SEM). The machine that I use is made by Aspex Instruments 
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LLC. Model No. PSEM IL Another machine used to measure surface roughness and surface area 
is a MicroXAM Surface Mapping Microscope (SMM) made by ADE Phase Shift. Model No. 
Micro XAM 100. 

D. At the request of Jfs attorneys. I have carried out certain inspections of 
commercially pure titanium implants after they have been exposed to various treatments and 
compared the results with those of the methodology in the subject patent application, which is 
owned by Ji. The results of this work are discussed below. In one series of tests (Exhibit A), a 
titanium dental implant was given a treatment according to the method described in this patent 
application to produce an Osseotite® surface, which is commercially available on 3i s dental 
implants. In the second series of tests (Exhibit B), titanium implants were exposed to the two- 
step procedure described in a Japanese published patent application, JP 3146679 A2 to Haru\aiki. 
A third series of tests (Exhibit C) exposed titanium implants to a group of mineral acids. A 
fourth series of tests (Exhibit D) exposed titanium implants to a grit blasting step, followed by 
exposure to a group of mineral acids. 1 understand that my report is to be submitted to the U.S. 
Patent and Trademark Office in connection with the subject patent application. 
First Test - Osseotite® Surface (Exhibit A) 

E. A commercially pure titanium dental implant, after machining to form the 
implant's threaded shape, was first immersed in 8.45 wt% hydrofluoric acid for 60 seconds to 
remove the native oxide layer. After rinsing in deionized water with baking soda, followed by a 
rinse in deionized water, the implant was immersed in a mixture of one part by volume of 37 
wt% hydrochloric acid and 7.5 parts by volume of 84.5 wt% sulftiric acid for 7 minutes at 60- 
70°C. The resulting surface is shown in Exhibit A, which includes an SEM photograph having a 
magnification of 2,000 times taken with the SEM machine and a three-dimensional 
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representation of the Osseotite® surface produced by the SMM machine adjacent to the SEM 

photograph. For comparison, the second sheet in Exhibit A includes an SEM photograph of the 

intermediate surface after using hydrofluoric acid to remove the native oxide (Stage I), and an 

SEM photograph after that intermediate surface has been further etched by the mixture of 

hydrochloric and sulfuric acids to achieve the Osseotite® surface (Stage II). As seen in these 

SEM photographs, the mixture of hydrochloric and sulfuric acids further roughens the 

% 

intermediate surface after its native oxide was removed with hydrofluoric acid. 
Second Test - Japanese Patent Application (Exhibit B) 

F. A series of 4 mm diameter dental implants made of commercially pure titanium 
were taken from regular production after machining to form the implant, but before the implants 
had been provided with any type of treatment. Except for Comparative Example 1, each implant 
was dipped in hydrofluoric acid solutions using the conditions in the examples of the translation 
of the Japanese patent application, JP 3146679 A2, and recorded in Table "B" in the front of 
Exhibit B. Post-Treatment with mixtures of hydrofluoric acid and hydrogen peroxide was carried 
out where the examples used such post-treatments. 

G. I photographed each implant after it was exposed to the treatments in the 
examples of the Japanese Patent Application using the SEM machine. SEM photographs having 
a magnification of 2000 times were taken of each implant and are shown in Exhibit B. identified* 
by the example designations stated in the translation of JP 3 146679 A2 at pages 5-6. In addition 
to the SEM photographs, the SMM machine was also used to examine each implant after the 
treatments, and the SMM representation of each surface is shown adjacent to the SEM 
photograph. A region of the surface measuring 162.8 |im by 123.3 |am was examined with the 
SMM machine. The area of this region would be 20,073 \irrr if it were a flat plane. The 
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Comparative Example 1 was used as the base line for the area of the machined surface before 
pre-treatment and post-treatment. The Comparative Example 2 provides insight on the effect of 
only the pre-treatment step on the machined surface, since no post-treatment was performed in 
Comparative Example 2. 

H. [ conclude from the information provided in Table "B" that the maximum increase 
in the surface area was only 7.5%. which was found in the Experimental Example 2. From these 
SEM photographs and the three-dimensional representations of the surfaces, it appears that 
exposure of titanium implants to hydrofluoric acid treatments produced less roughening than 
reported by the Japanese Patent Application. In fact, the machining marks are still visible on 
many of the surfaces. Further, the post-treatment with hydrofluoric acid and hydrogen peroxide 
appears to smoothen the surface, which is consistent with the teaching at column 2 on page 4 of 
the translation of the Japanese Patent Application. Finally, the treatments of the Japanese patent 
application produced surfaces that do not resemble the surface achieved by the methodology of 
the subject patent application, as shown in Exhibit A. 

Third Test - Mineral Acid Exposure (Exhibit C) 

I. A series of 4 mm diameter dental implants made of commercially pure titanium 
were taken from regular production after machining to form the implant, but before the implants 
had been provided with any type of treatment. Each implant was dipped in a mineral acid 
solution having the concentration and temperature shown in Table "C/' located at the front of 
Exhibit C. 

J. I photographed each implant before and after it was exposed to the acid solution 
using the SEM machine. SEM photographs having a magnification of 2000 times are attached to 
Exhibit C. The SMM machine was also used to examine each implant before and after acid 
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treatment. A region of the surface measuring 162.8 um by 123.3 ^im was examined. The area of 
this region would be 20.073 ^im" if it were a flat plane. The acid treatments had only a small 
effect on the surface area. In some cases, the area increased slightly and. in other cases, the area 
was reduced slightly. A reduction in surface area may be attributed to smoothing of the 
machining marks on the surface of the implants. The maximum increase in surface area was 
found to be 18.8%, produced by exposure to 49% HF for 5 minutes at 24°C (Test Sample 4). In 
that example, the machining marks are no longer visible and the titanium metal grains can be 
seen on the surface. 

K. I conclude from the information provided in Exhibit C that exposure of machined 
titanium implants to the mineral acids produced little effect, except for hydrofluoric acid, which 
produced a surface in which the grain structure could be seen. None of the acids were capable of 
providing a surface roughness of twice the initial value (i.e.. 100%). Furthermore, the mineral 
acids produced surfaces that do not resemble the surface achieved by the methodology of the 
subject patent application, as shown in Exhibit A. 
Fourth Test - Grit Blast Plus Mineral Acid Exposure ( Exhibit D) 

L. A second series of 4 mm dental implants made of commercially pure titanium was 
taken from regular production after machining to form the implant, but before the implants were 
provided with any further treatment. Each implant was subjected to grit blasting by Biocoat, Inc- 
using aluminum oxide #60 grit at a pressure of 20-60 psig. Thereafter, each grit blasted implant 
was dipped in an acid solution having the same concentration and at the same temperature as 
used in the Third Tests (Exhibit C) mentioned above. After remaining in the acid solution for the 
length of time stated in Table "D," which is at the front of Exhibit D, each implant was rinsed in 
reverse osmosis/deionized water, isopropyl alcohol and dried with a hot air gun. 
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M. 1 took photographs of each grit-blasted implant before and after it was exposed to 
the acid solution using the SEM machine. SEM photographs having a magnification of 2000 
times are attached to Exhibit D. The SMM machine was also used to examine each implant 
before and after acid treatment. A region of the surface measuring 162,8 \xm by 123,3 |.uti was 
examined. The area of this region would be 20,073 i-im" if it were a flat plane. It is evident that 
the grit blasting increased the area significantly, compared to the surface of machined implants. 
The grit-blasted surface area was increased by acid treatment in some cases and decreased in 
others, with the maximum increase being 10.7% after exposure to nitric acid (Test Sample 1) and 
the maximum decrease on surface area being 34.4% after exposure to hydrofluoric acid (Test 
Sample 4). In no case did the acid exposure increase the surface area by a factor of two (/.e., 
100%). 

N. I conclude that the exposure of the grit-blasted implant surfaces to these mineral 
acids did not produce a surface resembling the surface shown in the photographs of the subject 
patent application, as shown in Exhibit A. 

O. The undersigned, being hereby warned that willful false statements and the like so 
made are punishable by fine ox imprisonment, or both, under Secfion 1001 of Title 18 of the 
United States Code, and that such willful false statements may jeopardize the validity of this 
Declaration, declares that the facts set forth in this Declaration are true, and all statements made 
of this own knowledge are true, and all statements made on information and belief are believed to 
be true. 


Date: 




Prabhu Gubbi 
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DECLARATION UNDER 37 C F.R. S 1.132 

Commissioner for Patents 
Washington. D C 20231 

Dear Sir: 

In response to the Office Action dated October 22, 2001, in the subject application, the 
declarant wishes to provide the following information supporting patentability of the invention 

claimed in the application. 

1 I am Dr. Stephan S. Porter holding the degrees of M.S.D. from Indiana University 
School of Demistry and of DDS and MS from the Ohio State University College of Dentistry I 
have been employed by Implam Innovations, Inc. ("ii"), since July 1997, and currently hold the 
title of Senior Director of New Product Development and Research. 

2. I am familiar with the pending claims, claims 1 1-50, that are directed to an implant 
having a certain type of surface. I am aware of the Office Action dated October 22, 2001, and the 
obviousness rejections in that Office Action. I understand that the analysis of the patentability of 
claims 11-50 should take imo account certain facts related to the clinical success and the 
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commercial success of the claimed implant. I wish to provide evidence showing that dental 
implants having a roughened surface as claimed in the application have achieved substantial 
clinical efficacy. Furthermore, I wish to provide evidence showing that the implants having the 
claimed surface have been commercially successful, as evidenced not only by Si's own sales 
figures, but also by competitors' marketing literature that suggests that even ii's competitors 
have recognized the commercial success of the claimed implants. 

3. Dental implants having a roughened surface according to the invention have been 
designated to have an Osseotite® surface by i/, the assignee of the present application. Attached 
as Exhibit "A" is a surface map of the Osseotite® surface made by an interferometric microscope. 
The threaded implant is made of titanium and has been prepared in accordance with a two-step, 
acid-etch treatment wherein the native oxide layer is substantially removed via hydrofluoric acid 
and the resultant surface is etched with a combination of sulfuric and hydrochloric acids. The 
resulting topography has a substantially uniform array of substantially cone-shaped irregularities 
with peak-to-valley heights of less than 10 microns. I have personally placed and restored 
numerous implants, including i/'s Osseotite® implants. 

4. Implants with an Osseotite® surface, like that shown in Exhibit "A," have been 
marketed by 3i since 1996. Sales of implants with the Osseotite® surface have rapidly increased 
relative to i/'s implants with other types of surfaces since 1996. In 2001, implants with the 
Osseotite® surface accounted for 94% of all implants sold by i/, as shown in the table below. 
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U.S. Sales Year 

% Implants Sold Having 
Osseotite® Surface 

% Implants Sold Without 
Osseotite® Surface 

1996 

17 

83 

1997' 

30-40 

60-70 

1998 

58 

42 

1999 

87 

13 

2000 

90 

10 

2001 

94 

6 


5. Implants having different types of surfaces other than an Osseotite® surface were 
offered for sale at the same time, as shown by J/'s 1997 Surgical Catalog, 1998, 2000, 2001, and 
2002 Price Lists, and 2000 Surgical Catalog, all of which are attached as Exhibit "B " Threaded 
implants with machined titanium surfaces and cylindrical implants having plasma sprayed titanium 
surfaces (TPS) were also available. Generally, where 3i offers for sale an implant with the 
Osseotite® surface, a threaded implant of the same size with a machined surface is offered, and 
also a cylindrical implant with a TPS surface may be offered. See, e.g.. Exhibit "B," 2000 
Surgical Catalog, pp. 4, 5, 8, 9, 12, 13, 16, 17, 22, 23, 28 and 29. When comparing the machined 
surface implants and the TPS implants with the Osseotite® surface, the difference between the 
implants is related to the surface in contact with bone. It can be concluded that dental clinicians 
prefer to use the Osseotite® surface rather than the machined surface or the TPS surface. In each 
size, implants having an Osseotite® surface are more expensive than the threaded implants with 
the machined surface and the cylindrical implants having the TPS surface, as shown in the Price 
Lists (Exhibit B). Thus, the commercial success of the Osseotite® surface cannot be attributed to 
a cost advantage. 


'Estimates based on actual number sold between July and December 1997. 
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6. The success of implants having an Osseotite® surface is related to the superior 
osseointegration that it achieves. After being installed, implants must be allowed to integrate with 
the adjacent bone in order that forces which will be imposed by an artificial tooth installed on the 
implant can be transferred to the bone. Failure to achieve osseointegration means that the implant 
loosens and must be removed. Traditionally, the period required for osseointegration had been 
three to six months after installation of the implant, depending on the location where the implant 
is installed. In 1999, after clinical experience and experimental evidence showed that the time 
required for ftinctional osseointegration was significantly reduced for implants having Osseotite® 
surfaces, 3i began recommending that its Osseotite® implants could be loaded with the final 
prosthesis after only two months of osseointegration, regardless of the location at which the 
implant is placed. The United States Food and Drug Administration approved of J/'s marketing 
of the Osseotite® implants in this manner and a copy of 3i's FDA submittal is enclosed as Exhibit 
C. As will be seen in the clinical tests reported in Exhibit C, the Osseotite® surface was found to 
have a particularly suitable roughness for migration of osteogenic cells needed for 
osseointegration of bone with the titanium surface of the implant. 

7 As can be seen in the table in paragraph 4 above, sales of ii's implants having 
Osseotite® surfaces increased from 58% in 1998 to 84% in 1999 relative to all implants sold. I 
attribute this commercial success of the Osseotite® surface to the fact that the clinically-proven 
enhanced osseointegration achieved by the Osseotite® surface satisfied a long-felt need in that 
clinicians (as well as patients) would much prefer to reduce the time during which the patient 
lacks the final prosthesis Thus, the Osseotite® surface has made possible an important 
advancement in the art of implantology, as has been recognized by patients, dentists, and 3i's own 
competitors. 
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8. From the mid-1980's until 1996, when 3i introduced its Osseotite® surface, the 
vast majority of implants that were sold to clinicians in the United States had either a machined 
surface, a TPS surface, or an HA (hydroxy apatite) surface. In recent years, the commercial 
success of i/'s Osseotite® surface has been recognized by competitors. Exhibit "D" includes 
marketing literature in which a competitor is marketing an implant that has a roughened surface 
(not TPS or HA, both of which are roughened surfaces) that is compared with the Osseotite® 
surface of i/. This competitive literature is dated between 1998 and 2001, after the clinical 
success of i/'s Osseotite® surface had become well-documented. In the first piece of literature, 
dated 2000, Steri-Oss, a Nobel Biocare subsidiary, is comparing its acid-etched surface to ii's 
Osseotite® surface. In the second piece of literature, Nobel Biocare's commercial journal entitled 
"Applied Osseointegration Research Journal" dated October 2000, Nobel Biocare compares its 
TiUnite™ surface with i/'s Osseotite® surface at pp. 25-30. In the third piece of literature, dated 
1998, ITI Straumann compares its SLA surface (which was apparently to be commercially 
released in the United States in late 1998) with i/'s Osseotite® surface. In the fourth piece of 
literature, dated 2001, LifeCore Biomedical compares its RBM™ surface with Ji's Osseotite® 
surface and Straumann' s SLA surface. As these companies represent the world's largest dental 
implant manufacturers that sell implants in the United States, it is evident that competitors 
consider the Osseotite® surface to be the "Gold Standard" to which they compare their own 
roughened surfaces. Competitive flattery via these product comparisons is compelling evidence of 
the commercial success of i/'s Osseotite® surface. 

9. The undersigned, being hereby warned that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code, and that such willfiil false statements may jeopardize the validity of this 
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Declaration, declares that the facts set forth in this Declaration are true, and all statements made 
of his own knowledge are true, and all statements made on information and belief are believed to 


be true. 


Date: 
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As there are no related proceedings, no information is provided in the Related 
Proceedings Appendix. 
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